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Th« Photovoltaic Stand-AlOM Applications Prejaet Office of MASA/Lawis 
Raaaareh Cantar* Clavaland, Ohio is aponaoring a study to aaoasa tha potential 
•arXat for raaota photovoltaic (P/V) power ayataaa in worldwide agricultural 
applications. The Philippines is the first of a series of countries to be 
assessed. The prisuiry purpose of this Philippines study is to identify 
applications with hi^ P/V sales potential so that P/V equipswnt suppliers 
and distributors could develop appropriate aarketing strategies. The 
following essential infonnation for the Philippines was gathered. 


e Estlaates of potential narket else for P/V power applications In 
the agricultural aector. 

a Power requiresents and usage profiles for s vide variety of agrl* 
cultural applications which are coapatible with a P/V aysten. 

a Operating and cost characteristics of gasoline and dleael power 
sy Stans that %iould conpeta against P/V systens* 

e Energy* agriculture and developnent goals* progress and policies 
which will influence P/V sales. 

e Appropriate financing aschanisss and estisates of capital available 
for P/V aysten purchases. 

e Channels for di tributlon* installation and aaintenance of P/V 
systens. 

a Appropriate aethoda for conducting business in the Philippines. 

The types of applications considered are those requiring less than ISKU 
of power and operating in a stand-alone configuration without back-up power. 
These applications include irrigation* post-harvest operations* food and 
fiber processing and storage* and livestock and fisheries operations. 


Study Approach 

A tean fron DHR* Incorporated and Associates in Kural Dcvelopnent * Inc. 
conducted a nonth long study in the Philippines during October and Movenber 
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1980. TIm Mjer aetlvitlM of tte cmb «tr« a Mriat of sMtioM Filipino 
onargy* neonenie* f inane Ul* bueinete and policy osporta to obtain eorront 
data and their evaluation of faetora Inportant to introducing F/V peuer ayatena 
into the agriculture aeeter. Site viaita were nade to obtain power regwirenenta 
and energy use profile data for aevcral agricultural applicationa* la addition 
to data collection* the teen nenbera gave preaentationa on F/V ayatena* end 
diatrlbuted aeta of broehurea eonaiating of advertiaing naterial Stained fron 
U.8. F/V eonpaniea and fron U.8. goveranent aourcea. 

The infomation gathered aerved ao a data baae to characteriae the environ- 
nent in which F/V ayatena would be narketed and weed* Bar^v on applicationa waa 
uaed to identify coet-conpetitive end-uaea. The potential narket aiae eatlnate 
waa baaed on ceat-conpetitiveaeaa* availability of finance* bualneaa environ- 
nent* and ether faetora. Due to the inherent uncertaintiea preaent in auch 
analyaea* three -otential narket eatinatea are preaented - **8tatua guo*** **ln- 
creaaed activity*" and "Optiniatle." 

Statua of F/V in Philipoinea Enerav Peveloonent Plane 

Fhilippinea ie highly dependent on foreign oil for conaMrcial energy. 

In 1980* oil accounted for about 90 percent of the annual conaiereial energy 
conauaption* or nore than double the level of 15 yeara ago. The riaing oil 
bill haa nade the Fhilippinea extrenely aware of the iapcrtance of changing 
ita energy aouree nix and inproving cenaunptiMi efficiency. Doneatic oil* 
geothemal* coal* hydroelectric and a nuOber of other renewable and non- 
convent ional energy aourcea are viewed aa najor poaaibilitiea for helping 
reduce oil inporta. The Fhilippinea have enbarked on an anbitioua five year 
prograa aimed at reducing their dependence on foreign oil. Strategy eonponenta 
supporting this plan include: 

e The accelerated diveralfication fron depletablea to alternative 
aourcea of energy* with eaphaaia on indigenously abundant and 
regenerative forms. 

e Tne eatabliahment of support infrastructure to enable efficient 
processing* handling* storage* distribution and Mrketlng of 
traditional and new energy resources. 

e Application of appropriate decentralised energy facilities for ar«aa 
difficult and costly to connect to centralised ayatems. 

e The strengthening of collaborative efforts with other nations in 
emergency supply sharing and technical expertise interchange. 

e The concentration of energy research and development on energy resources 
that arc locally abundant for dispersed applications. 

These strategies would favorably influence the uae of F/V in the 
Fhilippiaes, However, the aovemnent has *;ot included a sianificent role for 
F/V in their five-vear enertv elan . The u<ior reason for this eamisaion is 
iue to tiie thrust of govemnent efforts to apply familiar and cost-effective 
technologies* end to wait for the mere industrialised end developed countries 
to develop and reduce the costs of more experimental and newer technologies. 

F/V systasM are clearly viewed as an experimental technology in the official 
government energy plans. 
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Th« PbilippiMS bas atfbarlMd on m Mbltieua rural alactrlfieatlon program 
vhieh axpaeta to fully alactrlfy tba country before tbe end of tbe decade. Vbile 
tbia would dampen tbe derend for ?/V uae agriculture* DHR doea net expect it to 
bave tee great an effect on tbe market. Tbia ia due to tbe fact that many agri- 
cultural applicationa would not be aerved by tbe **backbene" type ratal electrifi- 
cation ayaten being promoted iii the PbUinplnea. 

Imolicationa of Philioolnea Aaricultural Develonment Plana for P/V gyatema 

There are aeveral important development policiea v **4 programa within tbe 
government agriculture aector that relate apecifically t • opportunitiea for 
P/V avttema. The intereat in P/V ayatema for uae in agricultural producta 
being promoted by tbe government %»ill be greater than in tboae producta with a 
laaaer role in the development plana. The major cropa in which Increaaed production 
la being strongly aupported are rice and com. Secondarily* programa in cattle* 
dairy* and cotton are considered of critical importance* although production 
has not been increasing as fast aa intended. The crops discussed below are chosen 
due to their importance for P/V applications throughout all production phases of 
the crop. 


e- RICE— Though the Philippines has reached self-sufficiency in rice* 
a 4.4 r^ircent annual increase in rice production has been targeted 
for tb‘.‘ *978-1982 period to keep up vir.h population growth an.j provide 
an adequ.;e buffer stock. Of mere importance to P/V applications 
is the attempt by the government and farmers to reduce use of fossil 
fuels and nonrenevable energy in rice production and processing. 
Improved irrigation and methods of water pumping are a continuing 
priority. However* there have been increased crop losses recently 
due to nonuse of powered irrigation* as farmers have not wanted to 
pay the increased cost of gasoline. P/V systems would also be 
important in rice drying and milling. 

e CORK— Increasing com production for human consumption ia a major 
emphaaia at this time due to a large domestic production deficit* 
and the resulting importation of about 120*000 metric tons per year. 
Moreover* rhe key limiting factor to increasing animal production 
in the Philippines is tbe lack of feed grains. Production is 
targeted to increase by 20 to 25 percent over the next six years. 

This increased production is meant to reduce the need for i^orted 
com and to increase the availability of com as aa animal feed. 

A role for P/V power ia expected in Irrigation* drying* and grinding. 

a OTHER CROPS— There arc several crops for which* although P/V docs 
not seen a likely power source in actual production* it could be 
utilised in support facilities and at central building complexes 
on large farms. Sugarcane* bananas* pineapple* and casava are crops 
in this category. However* a role for P/V power systems for irri- 
gation of high value crops such as spices* garlic* etc.* ia most 
feasible. 

e PISH PROOOCnOM— Aquaculture and coemcrcial fisheries development 
are a priority area in tbe government development plans. A major 
role for P/V systems is in ice making for fish preservation and for 
water pumping and aeration in aquaculture. 
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Avllablllty of Fln«>cln> M>ch«nl— and Fttnds 


The Phllipplaaa has an axtanalva financial nat%iork co^esad of both pri- 
vate and govarnnent-owned financial inatitutiona. The aajority of invaataant 
fundi are controlled by the privately owned* coaMrcial and eavlaga bank eector. 

Theae funds are available as short-tem working capital loans priaarily in- 
vested In industry* consuaq>tion* cosMerce* real estate and public utllitiee. 
long-tcm investment capital amounted to P608S.2 billion ($832 Billion) in 
1977. Of this amount P731.5 million ($100 Billion) was loaned to the agri- 
cultural sector. The Development Bank of the Philippines is the major source 
of long-term capital for agriculture. DHR estimates that only a small part of 
this capital will be available for 'Inancing P/V systems. 

National Electrification Administration (NB^> has been the source of funds 
for Che expansion of rural electric cooperatives. While there is currently no policy 
committing KEA to financing of P/V systesis* it could be a possibility since 
the purpose of rural electrification and P/V is similar. The status of NEA 
concessioral loans as of December 1979 was nearly $1 billion* of which $216 
million was from international sources such as US AID* World Bank* France* 

Norway* etc. In 1980* concessional loans for wood-fired and mini-hydro power 
plants were obtained from French and Norwegian sources. The very low interest 
loans being granted by NEA will most certainly improve the economic viability 
of P/V systems. Table 2 shows typical long-term loan terms currently available 
in the Philippines. 


Table 1 LONG-TERM. LOAN TERMS FOR SELECTED INSTITUTIONS 
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CoMid«riiit that prlvata vaaturt capital la the Fhtlli^laaa tanda to ba 
ahort-tan and loaaa hava high lataraat rataa (20-22X in 1980) thara appaara 
to ba faw altarnativaa to tha davalopaaat banka aa a aoorca of lov intaraat* 
long-taxa loana. Lack of lonn«tarn eanUal oill ba noat aitnlMcant barrlar 
to tha narkatlna of ?/V ayatana In tha Fhtlioplnaa. dsarlean pTv 
aanufacturara or dlatributora vlll aithar hava to foeua part of thalr afrkatinR 
afforta on convincing thaaa inatitutiona that photovoltaica arc aconoaically 
and financially vUbla and worthy of long-tarn loana. or introduca iimovativa 
financial achaaaa to proaota tha aalaa of .p/V avatana. Tabla 3 
Buonarlaaa tha financial barriara/incantivaa to P/V aarkat davalopaant* 


Table 2 SUMMARY OF FIHASCIAL lARRIER/lWCBITIVES 
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Potential P/V Applications in Philippine Agriculture 

Dt^rlng the visit to the Philippines g a number of agricultural applications 
that could use P/V power syatens were identified. Tha criteria used in the 
selection were: 

a Level of production and importance of the product in the Philippines. 

a Type of operation and its adaptability to use a P/V power source. 

a Extent of use of the operation in the Philippines. 

a Extent of the current level of mechanisation of the operation (e.g., 
use of conventional energy systems). 

a Size of the power unit required for a typical operation. 


xiv 


Tht •pplleatloat covar a vlda ranga of powar raquiroMnta (20W to 12KW 
capacity)* divaraa load profilaa and varying oparati^ anvironaanta. Tha 
applicationa cover fiah/pravn hatchary oparationa* irrigation* aaintananca 
facilities* grinding and Billing* fiah cultivation* aalt production* ice 
nanufacture and agricultural extanaion sarvicas. It is vary likely that aost 
other agricultural applicationa %N>uld fall within tha operating and coat 
characteristics of the selected applications. 


Table 3 CHARACTERISTICS OF APPLICATIONS 
ADAPTABLE TO THE USE OF P/V POWER SYSTEMS 
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Based on the above criteria the applications shown in Table 3 were identi- 
fied as ^eing technically viable SMrkets for P/V systens* if other barriers 
such as cost* finance* oarketlng and awareness could be overcome. 
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Tht Applications shown in Tabla 3 corraspond to a total paak power 
damand of about 34QMW. Tha Phllippinas Agricultural Macbinary Manufacturers 
and Dealers Association (AMHDA) data indicates that agricultural aaebinery 
installation rate (replaceaent plus new installations) aaount to about lOX 
par yaar of the existing stock. This is an indicator of nuabar of agricultural 
equlpasni: units that could be eligible for conversion to P/V power. Thus, 
under ideal conditions* the potential power needs could be as high as 34MHp 
per year. This represents an upper bound on the aarket. 

Another indicator of the need for snail aacbanited power units in 
Philippine agriculture could be gauged by the projected sales of snail gaso> 
line engines, averaging Shp each. These are shown in Table 4. 


Table 4 PROJECTED DEMAND FOR SMALL GASOLINE ENGINES FOR AGRICULTURAL USES 



1981 

1982 

1983 

1984 

1985 

Total 

Engine Sales 
(Average Shp) 

27,000 

30,000 

33,000 

37,000 

40,000 

167,000 

Approximate P/V 
Power Equivalent 
(7KWp«5hp)*(MWp) 

189 

210 

231 

259 

280 

1,169 


*7 KWp » 5 hp * 0.746 KW/hp * 8 hours /day/ (4.^ peak sunlight hours/oay) . 
SOURCE: Based on AMNDA Sales Projections. 


Methods Used in Measuring Cost-Competitiveness of P/V Systems 

lx>ng-tenn financing of photovoltaic systems is likely to be handled through 
the government financial system. Most long-tem finemcing in agriculture is 
directed through the development banks, which are in turn partially financed 
through multi-lateral donor agencies, such as the Asian Development Bank and the 
World Bank, and bilateral agreements betvreen the Philippines and donor countries. 
These banks function not only as lending agencies but also as agents of govern- 
ment policy objectives. This dual function creates the need within the develop- 
ment banks to evaluate loans in terms of their economic benefits to the nation 
as well as their benefits to the potential applicant. An economic analysis 
measures the profit to the nation while a financial analysis measures the 
profit to an investor of a project. Interviews with the Development Bank of 
the Philippines planners indicated that the bank will in the future adopt economic 
analysis of projects as part of their evaluation of loans. Once this practice 
has been instituted, loans will be given according to the following criteria: 

• Loans would be given if projects pass both an economic and financial 
analysis. 

a If a project passes an economic analysis and not a financial analysis, 
it would be more likely to receive funding than if it passes a 
financial analysis and fails an economic analysis. 

a Finally, if a project fails both an economic and financial analysis, 
it will not receive funding. 
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CoQsldtriiig that aott lont^tara agricultural financing In tha Yhlllpplnaa 
la presently dlractad through tha Davalo p nant Bank of tha fhlllpplnae» 
photovoltaic flme wishing to sail to tha govamnant or to govanaant-financad 
projacte a«y hava to justify on acononic grounds tha vidhUity of thaaa aystans* 

DHR» in considering potential photovoltaic applications has included in its 
evaluation of photovoltaic aystans both an aconoaic and a financial analysis* 

The purpose of using both types of evaluations is to provide photo- 
voltaic aanufacturers with an idea of the acononlcs under Which thaaa aystans 
will be financed by the developnent banks and private entrepreneurs in the Philippines. 

The assunptions used in the economic and financial analyses are shown 
in Table S and 6. Economic and financial life-cycle cost analyses were per- 
formed to determine how P/V systens %iould compete with conventionally powered 
systems currently in use. The analyses assumed that* below 1.2KK capacity P/V systems 
would compete with gasoline generators. The competitor for larger systems 
would be diesel. Table 7 shows the year in which P/V systems would be cost- 
competitive with conventional systems. It also shows the breakeven life cycle 
cost of F/V energy in $/KWH in the first year of cost competitiveness. 

Table 5 ASSUMPTIONS USED IN COST XHALYSES 


Inflation 
Olacount Rata 
Loan Rata 

Li:a of Convantlonal Syatas 
Fual Coat Eacalatlon 
Fual Coat in I960 
($/l),S. Gallon) 

Analyala LifatlM 
Dapraciatlon 
I, F/V Syata« 

II* Convantlonal Syataa 
Harglnal Tax Rata 
Salvaga Valua 
Labor Coat 


Financial Analyala 

13X 

2U 

14% 

SqulpMnt Llfatiaa 
16*4% (nominal)* 
1*43 (diaaal) 

2.42 (gaaollna) 

15 yaara 


Economic Analyala 


12 % 

Equlpmaat Lifatlaa 
31 (raal) 

1*16 (diaaal) 

1.16 UMollna) 

15 ytara 


Lump Sum 
8iim-of-Digita 
5% 

10 % 

$l/hour 


$l/hour 


*16.4% nominal • 3% raal 

SOURCE: DavaXopmant Bank of tha FhiXipplnaa and World Bank 


Table 6 P/V SYSTEM C OST PROJECTIONS 

I9B0 t»S? 1»S* less l»SS IMP 

SyatM Cost ZO.Si 11.7) «.U S.SS 5.2S 4.4C 

SOURCts EttlMttd free J*i PrepwUlon Laboratory. I9S1 fhotowoltalc Syataea OavalepsaAt 
Prograa Stamery SocuMat data. 
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T«bl« 7 


PMANCUa AND MONOIIIK ANMm WMO 9% «Ai m COIT nCA^ 
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Tablt 7 thowt that in tht 1981-65 ti»a-fraMt only mall applicationa 
art eoat-conpatitlva. Baatd on aeonomie analyaia crltaria* only applications 
asallar than 2KUp arc eoat-eoapatltiva prior to 1987. Uaint fiaaaeial analyaia 
ciitariat nainly dua to the highar affaetiva fual coat* ayataaa laaa than 
2KHp baeona coat-conpatitiva by 1984. 

Thaaa results inply that if ?/V aystans salsa dapand on govamnant finan- 
cing* only small systans would ba aligibla for loans in 1981-85 tiaw-frana. 

Thus the naar-tarm market would be small. However* an axamination of the types 
of low power applications show that many users of much syatama could con- 
sider self-financing. These are applications used in corporate farms* or 
operations generating sufficiently large revenues. They include: fish stock 
gathering* transceivers* battery chargers for logging operations* forestry 
stations* maintenance yards* and fish/pratm hatcheries. 

Market Assessment 


The market site estimate is based on the hypothesis that a market will 
start developing when T/V systems are cost-competitive* on a life-cycle 
basis* when compared to its least-cost* practical alternate /a. At this point* 
the market share of P/V systems will be close to sero* as the conventional 
systems have the added advantage of existing supply and repair facilities* 
tradition* smaller initial cost* and corresponding greater flexibility. 

As the cost advantage of P/V systems grows ao will its market share. Ve assume 
that once the cost equality point is passed* the rate of penetration of P/V 
systems will depend on other factors such as equipment turn-over rates* aware- 
ness* availability of finance* marketing strategies* availability of marketing 
channels* and other market-related factors. Ve also assume that P/V systems 
will first penetrate into areas where users are already using powered equip- 
ment. For example* they will be more acceptable to a farmers using a gasoline 
engine driven oump than one who irrigates the field nmnually. 

The previous discussion showed that the aise of the technically feasible 
market in the Philippines is large. However* there are several constraints 
to achieving this market. The most serious barriers are: 

e Awareness— There is* in general* a lack of awareness arwng end-users* 

private and public banking and business communities* and government decision- 

. makers as to the possibilities for P/V. 

e Cr >st Competitiveness— P/V systems must be economically and financially 
cost-competitlv' with the least-cost practical alternative on a 
life-cycle basis before its use will be seriously considered. Further- 
more* Philippine consumers are very sensitive to first coats. 

e Financial— The availability of capital for long-term investments is 
very small anu will hinder the development of a substantial market. 
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Xh< iMt constraint i*» in our opinion « the nost serious bsrrisr to 
dsvsloplng s Isrgs ?/V turkst.. Bsssd on the shove aentiened eoostrsints end 
the incentives described esrlier* three asrket penetration estinates are 
given. They are based or. the following seenarloat 

" Status nuo **»»assunes that existing perceptions and attitudes of end* 
users » business coeaiunity end govemnent* persist and the level of 
activity of P/V nanufacturers is unchanged. It also assunea that the 
basis for cost*conpetitiveness is an econonic analysis based on the 

fuel cost escalation rate* since loans would be prinarily fron govern* 
•ent sources with nininal private sector purchases of P/V systens. 

" inersstsd Aetivity **-»sssti«ss greater govemnent interest* additional 
govemnent financing* aggressive SMrketing by P/V conpanies* and con* 
siderable interest and awareness. It also assunes that larger 
operations or those generating large revenues would self-finance P/V 
systems. Thus cost-competitiveness is based on financial analyses 
using a 3X fuel cost escalation rate. 

" opt tmi Stic **— sssumes a definite government commitment towards P/V* 
priority government financing* very strong Interest and awareneaa* 
less affluent operations entering swrket* private sector financing* 
financial cost-competitive analysis* a greater fuel cost escalation 
rate* in addition to the incentives described in the previous scenarios. 

Based on the current level of financing in the agricultural sector* DHR 
estimates of capital available for P/V systems financing is shown in Table 
8. The estimates reflect the fact that there is a significant "learning" 
or awareness problem associated with P/V use and until that barrier is broken* 
no significant amounts of P/V systems will be installed. DHB estlsMtes that 
it will be at least 1985 before this barrier is minimised. The data in Table 
8 reflects only financing available from Filipino sources for comaercial use 
of P/V* and does not take into account foreign funds supplied for demonstration 
projects. Estimation of funds available for the latter activities is highly 
uncertain. Thus* msking such estimstes would be fruitless. 


Table 8 DHR CAPITA AVAILABILITY ESTIMATES 


Capital Available fron Private and Public 
Filipino Sources (1000*s of 1980 US$1 
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«0 

120 

200 

200 

900 

900 
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1*00 
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900 

1000 

1900 
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2900 

9200 

4700 

•NO 
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On th« Mr* posltir* *is*» with gr**t*r ?/V eoapany Activity* it aaauma 
that MAt null Application** currently coct-co^Atitiva* will b* purchaacd 
by the Mr* affluent uaerc. Thee* include traneceivers* logging operation 
battery charger** Mintenanc* yard power aupply* foreatry atationa* and prawn 
hatchariea. Xn Mat caaea* the aaount of capital required ia well within the 
reaource* of the uaer* (for exaaple* annual revenua froa an average prawn hatchery 
ia about $60*000). Xn the 1961«^S tiM fraM* coat coapatitiv* aaall application* 
uaed by the Mr* affluent group* aaount to about S.SMIp of power for the financial 
analyai* caae* and about IMUp for the econoale analyaia eaa*. Table 9 ahowa the 
quantity of P/V ayateaa that can be inatalled for financing levela ahoun In Table 
8. Thla 1* baaed on P/V ayatOM coat* ahoun in Table 6. 


Table 9 

DHR MARKET SIZE ESTIMATES (KWp) 


SCEKARIO 



Status 

IncrtaaaS Actiuita 

OPtlemic 

Ytar 

Annual 

Cunulatlva 

Annual 

CuBulatlua 

Annual 

Cuaulatlva 

IH2 

2 

2 

17 

17 

43 

43 

19B3 

4 

6 

57 

74 

96 

139 

1984 

7 

15 

109 

183 

164 

303 

1985 

15 

26 

204 

387 

268 

571 

1986 

51 

59 

305 

692 

382 

953 

1987 

51 

110 

338 

1030 

540 

1493 

1988 

95 

205 

A73 

1503 

890 

2383 

1989 

151 

356 

647 

2150 

1466 

3849 

1990 

250 

606 

100 

3150 

2500 

6349 


Current Status of P/V in the Phlllpplnea 
Public Sector 


The prinary public agency reaponalble for renewable energy technology develop- 
went Is the Philippine Center for Won-^nventlonal Energy Developnent (Non-Con 
Center). The Non-Con Center** najor role i* technology developnent* but 1* In- 
creasingly Involving itself in technology delivery and information dissemination 
activities directed at users* especially in rural areas. The Non-Con Center has 
Initiated several P/V Irrigation pumping experlMnts to evaluate their suitability 
for use in Philippine conditions. Pour small 200-250Up doMnstration irrigation 
systems have been installed under the auspices of the United Nations DcvelopMnt 
Program in cooperation with the Non-Con Center and the Pam Systems DcvelopMnt 
Corporation. Two of the systems were supplied by Solar Electric International* 
a U.S. company* and the other two are Prench systems. The German government 
has proposed a $4 million P/V system for electrifying a village. An agresMnt 
in principle has been worked out between the German government* the Non-Con 
Center and the Technology Resource Center. The system is expected to be in 
place by the end of 1981. AEG-Telefunken will supply the P/V system and train 
Filipino technicians to operate and maintain the system. The military is also 
experiMnting with the use of P/V powered pumping systems for use in the 
southern part of the Philippines. 


mxl 


Xn Bovlag btyond «xp*riBMit«tloii and dMonatratlon ta eoMarclalifatlon, 
gavanamt aaargj axparta ara akaptleal aa to tha approprlataaaaa or a itch 
of P/V to thalr noada. Tkalr aajor ooacam or raaarvatioa naa baaad o.:. tlio 

proaont aarkat coat of P/V ayotaaa. Thia aaaaad to ba tha kay Inhibitor 
to a aoro vidoapraad aad highar laval of iatoraat aacaaaary to aova bayeod 
dflooaatratlona. Thoy ara taking a aalt-and-aaa attitada toward P/V ayataaa. 

Only aa iaprovoaont in tho ralativo firat coat of P/V to coapating anargy aoureoo 
will addroos this inhibiting factor, and craata an ataoapharo aad poaaibility 
of incraasod intoroat. At that tint, it will bo pooaiblo to addrosa roaaining 
concoma about P/V porforaanco (o*g. , rollability and durability) that can 
only COBO with uaor oxporianca in tha field. 

Intrapranaurial Intaraat 

Thara la currantly an activa and anthuaiaatlc antropranourial intaraat 
in photovoltaica by Filipino buainaaaaon. In intonriawa with both largo and 
aaall induatrlallata, thara waa tha attituda that photovoltaica could develop 
aa a viable anargy induatry in tha Philippinaa. Both a large induatrial 
corporation and a large coaaMreial bank have axpraaaad intaraat in financing 
oconomically viable photovoltaica projacta, aa wall aa aatabliahing a local 
photovoltaic Induatry. Snallar flrma, praaantly involved in aalling flat 
p.*. to collactora, have alao axpraaaad an intaraat in aatabliahing contact 
with American photovoltaic Mnufacturera with tha purpoaa of aatabliahing 
Joint manufacturing or marketing of photovoltaic ayatama. 

In general, the level of knowledge and aophietlcation about potential 
applicationa, owrkata and photovoltaic ayatema la highar in larger firma. In 
addition, larger flrma appeared to ba intaraatad in technology tranafer 
arrangementa with tha United Stataa, %fhlla amallar antrapranaura ajcpraaaad 
a wlllingnaaa to act aa daalara for photovoltaic ayataaa. A number of antra* 
praneura, both large and email, inquired about tha poaaibility of aatting up 
a regional production facility in tha Philippinaa to aarvica tha ASEAN market 
(Singapore, Thailand, Indonaaia, Malayaia and tha Philippinaa). Thaaa antra- 
pranaure fait that it may ba poaaibla to obtain prafarantial tariff dutiaa 
on an ASEAN photovoltaic facility from tha ASEAN comauaity. One firm 
haa advartiaad aaall photovoltaic ayataaa in Philippine newapapara with 
limited aalaa auccaaa. Thaaa ayataaa ware daaignad to power radioa and 
electric fans and are geared to the uppar*niddle and uppar*claaa market . To*date 
this businessman has not been able to penetrate this market auccaasfully. 

One problem (often cited businessmen) la the fact that potential custosters 
ara familiar with much larger ayatama. Tor example, farsMra Irrigating 
thalr fields conmonly use 5 to 10 hp pumps. Smaller photovoltaic systaas 
(below IKW) ara viewed with skapticiam by farmers who feel that P/V cannot 
do as good a Job as a gasoline or diesel pump in irrigating their fields. 

Table 10 ausaMrisca the currant status of interest in P/V ayatema. 
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TABU 10 mSPIT 8TATOS OF PITEBBST HI f/V BTBTng 


ADA 

MMie iMMr 


rmWI ItiM 

• Uck «f lafOfMttM M V/V kf I D^t f WMI l 

• WUk mt M« MtiMk* t«wn4* t/V ky «Mtty otilctol*. 

• tkayttctaa ky ylmim ckat t/V e«il4 cMp«M %iick kto|M 

•Mi ktM***. 


fciv«M Stetor 


• Acti^ mi witkiMUMtic iMMraat to f/V ky 

fillylMO ktMlMtsaaMi. 

• iMtatm ky yrt«*M kmUiiwwi to ««cakIUkiH com«u« «ick 

y/V IM tka a.t* 


Bu»ln««» Environwnt for MarlftlnK P/V Syt— 

Presently « American manufacturers of photovoltaic systems have several 
advantages in developing the Philippine market. First, there Is an aa- 
tabllshed dealer/servica/wholasaler network that ia extensive and familiar 
with American products and business practices. Second, photovoltaic systems 
have been granted a number of tax incentives in order to promote the use of 
these systems in the Philippines. Third, there are a number of entrepreneurs 
willing to invest in local production of photovoltaic aystams in Joint van> 
turns with AsMrican firms. Finally, as a pioneer Industry photovoltaic aystens 
vlll be granted priority access to capital from all govamment-ownad or con» 
trolled financing institutions. 

Potential disadvantages to American develop men t of the Philippine market 
is the presence by foreign firms currently being established through demon- 
stration projects. 

Table 11 summarises the advantaaes and disadvantages of the present business 
climate for marketing P/V systems. 
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T«blt 11 CHAKACTEiaSTICS OF THE PHlLIFPIMt BUSIOTSS aiMATB 
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at ara ca:TaaUy liavalatlac f/V aarkata« 

a local ia4vatt)r aajr 4avalo^ te aaar fMtora< 
a k/V 4oal|aata4 ^loaaar toiaatty. 

a C eaa wa at affara a wMbat af flaaactal iaeaativaa ta Maafacturata 
to alta MMta la tka rklll^laaa. 

a Daalara aftaa act aa aaclaalva agaaca fat gtadacta. 

a talaa ata oa tofaat kaala. 

a Ctaflt taiM taaga ag ta M fajra fat aaall agiitfaaac — laatallaaat 
payBMt tana fat latga icaaa <2SS 4agaaltt 2 faat Mothly la« 
atallaaMa). 

a Oaalata 4o aat waually atock Ugh valita gatta. 

a Natatoaaaea af aaall ayataaa laft ta gvtckaaatflarga ayataaa 
aatvlea4 ky 4aalat. 

a Harraity tataa ata oaa aad two yaata aataally. 

a Maaufacturat/4aalata aalltag ta gatatnaant at gawanaaaffiaaaco4 
gto|icta auat ka accta41ta4. 

a Cvrraat ahartaga af akllla4 aotkata. 
a Ccaarallyi all V.t. atoa4at4a ata aecagtakla 
a P/V aaaagtaf froa all taaaa. 

a kOS ayataaa woal4 kawa tagatt 4atlaa aa4 taaaa lavla44 
a luap aua 4agraclatloe for PA ayataaa alloaa4. 


Concluilong 


Thera arc many characteriatlca of the Philippine agriculture and energy 
sector that favorably influence the use of P/V systems. They include: 

e Stated government policy towards pr^iotion of renewable* and 
dispersed power sources. 

e Financial incentives for the production and use of P/V systems. 

e High cost of conventional energy supplies such as gasoline end diesel. 

e Entrepreneurial Interest In P/V systems. 

e Cost-competitiveness of P/V systems when compared to gasoline and 
diesel power sources in a wide range of agricultural applications. 

e Availsbility of suitable marketing channels for sale of P/V systems 
in the agricultural sector* 

e The shortage of skilled labor for maintaining competing systems. 
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Hoiftv«r« irtry •ItnlfiCMt nd Mrious b*rrl«r« prevent achltviAt th« 
ttchnieally eo»t-ceap«^itiv« Mtktt for P/V tyattM in thn nb^i* 

eulturnl ••cter4 Hmm ineludit 

• Tht lack of nvnrmooo of tkt pootikilitioi for P/V oyotOM* 

o Tht thorcott of copitol for financing P/V ayatana. 

a High flrac coaca of P/V whan conparad to conpating ayataaa. 

Thua» if tht atatut quo la naintainad» cha narkat for P/V powar ayatana 
In cha Philippina agricultural aactor vlll ha aaall. Tha note 
raaaon for tha llnltad narkat la tha availability of capital for flnanclna 
P/V ayatatn e. If thla conatralnt could ba ralaxad. than tha coactffactiua 
narkat bac«^s largar by aavaral ordara of nagnltuda. Thua davlalng lnao> 
vatlva financing achanaa and proant lonal caapalgna could hava a vary high 
payoff. The auirkat vould ba aalnly oaall powar appllcatlona In tha pra*198S 
pariod with aalaa to affluant Indlvlduala or corporatlona. In tha poat»1985 
parlod tha narkat for largar ayatana could opan-up If long-tam financing la 
provided by the Philippine banking coanmlty. 
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MAmT AltESMBMT Of WOTOVOmiC fom ITSTatl 

« AcaticDLnuAL AmiCinoMt womwipi 

tPotT i 

T« FBIUFFmB$ 


1.0 IHTRODUCTIOM 
1*1 Ixktround 

Tht Onltad States national Fhotovoltaic (f/V) Pretraa lias bean aatabliahad 
by the U.S. Dapartnant of Enargy (U.S. DOE) to bring ?/V powar systana to tha 
aconoaic aarkating ataga tdiara thay will ba abla to contributa aignificautly 
to tha U.S. anargy raqulraaanta by tha and of this daeada. Ongoing raaaareh. 
davalopaant and daaonstrationa era diractad at achieving aajor aystaa coat 
reductions and field axpariancas trith f/V powar syataas. Tha prograa is 
nanagad by tha U.S. DOE and consists of savaral project offices* one of which 
is tha Photovoltaic Stand-Alone Applications Project Office at NASA Lewis 
Nasaarch Canter* Cleveland* Ohio. This project office is conducting in- 
tamational market assassaants to ascertain whether stand-alone P/V powar 
systems can provide useful and economically productive powar for various 
applications in developing countries* during tha next savaral years. 

1.2 Objectives 

Tha Photovoltaic Stand-Alone Applications Project Office of KASA/Lawis 
Research Canter (MASA/LaRC)* Cleveland* Ohio has aponaorad a contract to con- 
duct an assessment of the potential for remote photovoltaics (P/V) power 
systems in worldwide agriculture. The types of potential photovoltaic appli- 
cations considered in the contract are bhose requiring lass than ISKH of power 
and operating in stand-alone configuration without back-up powar. These 
applications include: irrigation* post-barvast operations* food and fiber 
processing and storage* and livestock and fisheries operations. A team of 
DHR* Incorporated and Associates in Rural Developawnt* Inc. visited the 
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PhilippiiMs* OetobMT to Novtabor, 198D. HkO priaasy pinpiiti of Miilippiaa 
xapert is to provida an asaassoant of tha oaxkat for staaA-aleoa pbobovoltaic 
systaos in Philippina agrieoltura. 

Sinca this contract inlands to idanti^ spplioatioas with hiph P/V aalos 
potantial so that photovoltaic scppliars and distributors could daualdp apr 
propriata narkating stratagias, this analysis providas tha following assantial 
■arkat infomation for the Philippinast 

a Estioatas of potantial warkat sisa for P/V powar applications 
in tha agricultuza sactor. 

o Po«»er raquirauants and usaga profilas for a variaty of agricultural 
applications which are ceu p a t i b la %fith a P/V systaw. 

a Oparating and cost dharactaristics of gasolina and diasal power 
systons that will coopata against P/V. 

a Energy, agriculture and davalopnent goals, prograns and 
policies which will influence P/V sales. 

a Appropriate financing neduuiisns and capital anrailabla for 
P/V system pur^ases. 

a Channels for distritation, installation and awintananca of 
P/V systems. 

a Appropriate methods for conducting businast in tha country. 

In addition to the data collection activities, tha team was b a rs gave pra* 
santations on PA energy systems, and their currant applicatims. They also 
distributed sets of brochures consisting cl advertising material obtained 
from PA companies and from U.8. Govamsient sources. 

The types of applications being considered in this assassment are those 
requiring lass than ISKH of power and oparating in a stand-alone configuration 
with no conventional badc-vp power source. 

1.3 Study Approadi 

lha DMA study approach cmsists cf a focused data collection visit to tha 
country followed by a detailed analysis and a market assasamsnt basod on this 
data. This process is described in greater detail below. 
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1.341 Phllippint Data Colltctlon 


Thp major activity of the team mambera «aa a aarlea of mactinga vith 
a wide variety of Filipino axparta to obtain currant data and tbair 
evaluations of factors important to introducing P/V power systems in agri- 
culture. Site visits were also made to obtain power requirementa end energy 
usage profile data for several agricultural applications. Agencies and in- 
dividuals contacted Include businessment officials and scientists at the 
following: 

e Ministry of Energy 
e Ministry of Trade and Commerce 
e Ministry of Rural Development 
e Ministry of Agriculture 
e Ministry of Labor 

e Government and/or University Research Center 
e Weather Bureau 
e Banks 

e U.S. and International Aid Organisations 
e Energy Systems Distributors 
e Agricultural Machinery Dealers and Associations 
e Regional and Local Agriculture Offices 
e Farmers and Agribusiness 

Appendix A gives the names and addresses of about 90 individuals who were 
interviewed during the Philippine visit. 

To assist in the data collection actlviticst DHR prepared a comprehensive 
workbook for use for all countries.^ This workbook was designed to guide 

^DHR» Inc., and ARD, Inc., Workbook for Market Assessment of P/V Power Systems 
in Agriculture. Prepared for HASA/LeRC, October 15, 1960 (revised January 28, 1981) . 
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Inttrvitwttrt in collecting conoUtent* nccucntc and coa^lctc data. The type 
of data collected Included the following t 

e Aggregate etatiatica including: level of agricultural production; 
type of production; diatrihution of production by aiae of ^era* 
tion; aolar inaolation; production trenda. 

e ihid'Uae ayaten configuration deacription and characteriaation of: 
current agriculture practicea in tera« of: operationa; aachinery 
uaed /duration of uae; availability of reaourcea (labor* parta* 
energy* etc.); P/V iaipacta; econonica; financing; and dieael/gaa- 
oline/electricity uae. 

e Balance of ayateaia availability and barriera to the implenentation of 
P/V aysteas Chat are related to: coata and availability of balance of 
ayatem parta or equipnent; akilla of workforce. 

a Governnent attitudea and policiea including: the level of awareneas 
or intereat in P/V - eapecially unita of leaa than 15KW for agri- 
culture purpoaea and policiea conducive to* or hindering* P/V 
marketing and uae. 

e Labor availability and coat and akilla of workforce* nationally 
and regionally. 

a Government energy policiea* both planned and exiating relative to: 
rural electrification; prices/aupply; renewable energiea; con- 
sumption; type of energy uaed; P/V ayateaia. 

e Government agricultural policies* both existing and planned* with 
regard to: crop production; introduction of new techniques equip- 
ment; role of P/V systems in agriculture; incentives (financial 
and other); land reform/land use; employment generation; import 
of agricultural systems; storage; research work; marketing. 

a Marketing channels and identification of potential barriers/in- 
centives in the BMrketing of P/V systems* including the present 
structure of markets; buying patterns; service/installation; 
profits; availability of equipment* and costs of competing systems. 

e Financing mechanisms and availability of credit of P/V use in 
agriculture. 

e Business environment* incentives and barriers that U.S. companies 
face when planning to conduct P/V business or organize joint 
ventures. 

1.3.2 Data Analysis and Market Assessment 

The information gathered during the visit is used to characterize the 
environment in which P/V systems would be marketed and used. This Includes 
evaluation of the following factors: 
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• 11m MtioMl •eoocwlc dfvlo p— n t> •irieultur** and MMrgy plant 
to datarniaa tha poaalbla rolaa for ?/V ayatou in attleultura* 

a Kelaa and polielaa of financial inatitutiona and nactianiana for 
funding r/V ayacaaa. 

a Indieationa of privato and public aactor avaronaaa and intaraat 
in invaating in ?/V ayatana. 

a Suitability of tba axlating buainaaa and narbating atructura for 
producing* diatributing* inatalling* naintaining ?/V ayatana. 

a Currant atatua of P/V ayatana in uaa and currant attitudaa 
and axparianca with tbaaa f/V ayatana. 

a Cultural appropriatanaaa of tht applicationa. 

a Coat-coapatltivanaaa of P/V con^arad to ita laaat-coat practical 
altamativa. 

For acononic conpariaona of P/V power ayatana to altamativaa* the 
data requirements includes power requlrenenta; usage profiles; the extent 
of current and future use in Philippine agriculture; competing ayatana; 
coat* financial and economic paranetera; solar insolation data; and P/V system 
coats. These economic and usage data were used in DHR'a "P/V Market Assess- 
ment" computer model. This model computes life-cycle costs* and the year 
in which the P/V system first becomes cost-competitive with its nearest 
competitor. Figure 1.1 is sn overview of the DHR methodology. Details 
on the DHR methodology narket assessment and its application are given later. 

It should be noted that narket sixe estimation procedures used in this 
analysis assumes that if P/V is to obtain a significant narket share* it 
must be cost-competitive with the least-cost* practical alternative. There 
are* of course* special cases where other advantages of P/V systems far 
outweigh cost concerns. One example of such an application is resMte 
operation or a signaling of monitoring device. When appropriate* such 
applications will be noted. 

The qualitative analysis* the cost-competitveness data* and the in- 
formation on extent of use* are combined and used to obtain an estimation 
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COMPUTERIZED 










of ch« probable annuel aarkct for P/V ayatema* Due to the Inherent 
uncertalntiea preaent in auch analyala* three aeta of eatliaatea are made baaed 
on **Hoat Likely**, **Increaaed Activity**, end *'Optlmlstic** acenarioa for the 
period 1982-1989. 
l.A Report Organiaation 

Chapter 2 of this report presenta a brief overview of the Philippines, 
in terms of important economic and demographic characteristics, its energy 
situation, relevant government organiaations, climate, agricultural regions, 
and major domestic export crops. Chapter 3 describes development plans 
and policies as they influence P/V systems use in agriculture. Chapter 4 
describes the financial institutions that can play a major role in financing 
P/V sales. Chapter 5 describes in detail potential applications, their 
power and energy requirements and the possible extent of use. Chapter 6 
describes economic and financial analyses for selected applications and 
estimates the probable size of the market in the agricultural sector. 

Chapter 7 describes the business environment in the Philippines. This 
Chapter,* together with Appendix B, **Doing Business in the Philippines," 
provides an overview of the relevant Philippines business comnunity and the 
specific advantages and disadvantages for developing P/V markets. 
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2.0 DEHOGWtfHIC OVERVIBit 


Th« PhilippinM has a population prasantly approaching 50 million, 
doubling within tha last 25 years. Tha thraa parcant annual avaraga 
growth rate has resulted in a population tdtosa median age is 17-18 
years. Tha per capita gross national product (GNP) it about $500 
(U. S.). Nearly one-tenth of the population lives in the capital 
of Manila and its suburbs, and another two- tenths reside in other 
urban areas. Seventy percent of the population is classified as 
rural. 

Fifty percent of employment is within agriculture, fisheries, 
and forestry. However, this sector contributes only 25 percent 
of the GNP, as nearly seven out of 10 farmers are rice and/or maize 
semi-sufficient farmers. Less than one-third of the land is considered 
arable, and of the 11 million hectares of the land devoted principally 
to agriculture, 75 percent of it is badly eroded. The average farm 
size has been estimated at close to hectares. 

The Philippines is an archipelago, about the size of Arizona, 
that is divided into three island groups: Luzon, Mindanao, and 

Visayas. Although it consists of 7,100 islands, 11 of them conprise 
in area more than 95 percent of the country's total area. Luzon, 
in the north, is the largest island. At present, central Luzon 
is the nation's rice bowl, and the bulk of irrigated land occurs 
in this section. However, by the year 2000, western and northern 
Mindanao are expected to provide the majority of the nation's rice 
needs. Mindanao is the second largest island and lies in the south. 
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Th* otlMX nln« islands, ths Vlssyss, oonstituts 29 psresnt of ths 
total araa of ths country. Urn northern regions (Xloeos, Cagoyon 
Valley, and central iMson), the western Visayas, and Mindanao are 
the sost inportant areas of intensive crop faming. 

Large-scale operations produce sugar, bananas, and pineapple 
for export, and are increasingly aoving into poultry and swine production. 
Small-holders and subsistence faxMrs primarily produce food grains 

t 

for domestic use and coconut for export. Alttough the farm population 
is more or less equally divided among regions, man-land ratios and 
farm size differences are quite skarked. Regions with the most cultivable 
land resources per person are the Cagayan Valley, central Mindanao, and 
to a less degree, western Mindanao. (See Appendix F) . 

2.1 Energy Situation Overview 

Energy demand has been increasing steadily in the Philippines 
over the last two decades. In the mid-sixties, average per capita 
annual energy consumption was the equivalent of 1.1 barrels of oil, 
but had risen by 1960 to two barrels.^ Figure 2-1 and Table 2-1, 
on the following two pages, show the historical mix of energy consumption, 
as well as indicating the direction in which the government intends to 
move while reducing the present heavy reliance on inported oil. 

In fact, the Philippines is so highly dependent on oil for commercial 
energy that in I960 oil accovmted for about 90 percent of the annual 


^Basic statistics and an overview of the Philippines energy situation, 
especially in terms of governatent developaient plans, can be found 
in the "Five-Year Energy Program, 1981-1985," available from the 
Ministry of Energy (MOE) in Manila. 
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Source : 
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**Pive-Yeer Energy Program* 1981-1965*'' Ministry of Energy* 
Philippines 
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WATWmAL KMK«ev «QU»et Mat 
(In million b«Tdi'«(*oiI cquiwlcnt. MMIOI) 
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**Piv«-y«nr Ennrgy Program« 1981-198S«** Ministry of Energy, 
Philippinos 
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ronintreial Margy consumption total « or mora than 4oubla tha laval 
of 15 yaars 090 . 

Consaquantly, tha Philippinaa has baeoa» axtrasMly awara of 
tha inportanea of changing its anargy sourea mix and iaiproving eontunption 
afficiancy. Domastic oil« gaothaxnal* coal, hydroalactrie. and 
a numbar of other ranawabla and nonconvantional anargy raaourcas 
ara viawad as major possibilitias for halping raduca oil isportr 
and are presently under development. 

a DOMESTIC OIL — Extensive exploration and oil production 

have only recently begun in the Philippines. However , initial 
hopes during tha late 1970s that oil production would climb 
above 10 million barrels annually, and provide eight percent 
or mora of the national energy st^ply, ara now being questioned. 

a GEOTHERMAL — The Philippines has an extensive geothermal 
development program underway, and this anargy sourea has 
high potential for greatly increasing tha electrical anargy 
supply and for changing the energy supply mix. During the 
past eight yaars, geothermal power has increased from approximately 
10 MW of capacity to about 1,200 MW of potentially feasible 
production. This resource does vary considerably, however, 
among the major islands, as it is not present on all nor 
is it equally distributed where it is present. 

a COAL — Domestic coal production has also increased quite 

dramatically, up eightfold in the past eight years to approximate* 
ly 300,000 metric tons. According to Philippine government 
projections, further increases in production (and increased 
exploration of new reserves) will increase the volume of 
coal use from 2.4 percent of total commerical energy consumption 
in 1981 to 13.4 percent by 1965. 

a HYDROELECTRIC — There is still considerable potential for 

tapping hydroelectric power in the Philippines. This potential 
varies greatly frcn region to region and from island to 
island. Further information on locations and production 
projections are given in section 3.2 on rural electrification. 
Mini'hydroelectric systems are also a major focus of recent 
activity and are listed in Table 2*2 under nonconvantional 
energy sources. 
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• OTHER RENEWABLE AND NONCONVENTXONAL RESOURCES — T«bl« 2*2 
shows ths Ministry of Ensrgy’s stvply projsctions for whst 
thsy consider to be the key technologies end sources for 
the Philippines. Of potential ccsipetitive iaportence is 
the developeient of the use of esrsh ges/nsturel gss ewsnstions» 
wind, wgricultursl w&stes. or producer gss tedmologies. 

Although they ere not yet in widespread use* potential develop* 
nent of these technologies is a factor for site*specific 
applications* where the govemMot and the private sector 
are experimenting with their feasibility and performance. 

Of particular importance to the potential PA market is the 
development of bio*gas technology, which, for example, can 
become a direct competitor with PA in poultry, swine*raising, 
or feedlot operations. 

An energy supply plan presently under development is the 
growing of Ipil-lpil* a fast growing tree* for dendro*thermal 
power plants. Another program is the ongoing effort to develop 
an alcohol fuel program using sugarcane and cassva as faadstocks. 
The government and the private sector are pursuing this option 
with production and sales scheduled for 1981. 

Implications of the Energy Situation and Covemment Energy Plans 
for PA Systems 

The widespread awareness of what the cost of inerted oil is 
doing to the Philippine economy and the desire to seek and develop 

alternatives, provide a situation where PA could be of benefit and 
interest. However, the government has not included a significant 
role for PA in their five*year energy plan. The main rationale 
and thrust of government efforts is to apply %#ell*known and cost* 
effective technologies. Mid to wait for the more industrialised 
and develcped countries to develop and bring dowr the price of more 
experimental or newer technologies. PA systems are clearly viewed 
in this latter category in the official government energy plans. 

However* although the projected role for ?A systems in the 
Philippines is low in total peak kilowatts when compared to present 
worldwide P/V production levels and sales* the Philippine market 
potential is sl^if leant. 
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EWCWCY CONTanuTlQM OP NOweowvtwTiOMAL BMt»ev gyrriMt 
(In thousand bamlMf<oU equivalent, MlOE) 



IPii 

ipu 

JftJ ! 

I9i4 

3965 

1 Aleogas 
Alcohol production 

9«40 

S7SJ0 

1,40740 

1,96440 

2,415.10 

Bs|assc: 

Used (or alcohol production 

9S.10 

129.40 

103.70 

1,125.60 

1,430.30 

Exceu 

— 

1S0.40 

441.70 

617.40 

792.00 

2 Dendrothermal 

$6M> 

21J.00 

433.00 

612.00 

973.00 

} Mini hydroekettic 

140.00 

390.00 

737.00 

1,133.00 

1,610.00 

4 Small water*impoundmf 
project 

1600 

4200 

1 

8000 

14300 

213.00 

S Solar water heating 

1-70 

2.70 

4.90 

7.60 

1200 

d Biogat 

14.00 

21.70 

31.30 

42.60 

55.71 

7 Solar drying 

0.20 

0.30 

0.50 

0.60 

140 

8 Producer gas 

0.S0 

0.S0 

0.90 

1.40 

2.40 

9 Windmill water*pumping 

0.20 

0.30 

0.40 

0.50 

ooo 

1 

10 Other projeos; 
Integrated energy systems 



0.10 

0.20 

1 

0.40 

Solar pond 

— 

— 

0.02 

007 

0.10 

Mot spriftg utilitation 

0.02 

004 

009 

0.14 

0.14 

Marsh gu 

0.01 

003 

0.06 

0.08 

0.10 

Agri/forestry utiliaation 

OOS 

0.10 

040 

0.30 

0.40 

Waste heat utiliution 

O.SO 

0.50 

0.01 

0.02 

0.05 

Total 

410.SO 1 

1. 746.50 

nee 

vs 

ve 

O 

5,718.90 

7,506.51 


Sourct : 


**Piv«-Y«nr Energy Program, 1961-1985, * Ministry of Energy, 
Philippines 


2«2 Kt Pi^lic Mctgr OrtmlftloM la tht Iptt Arana 

2 

Dvrint tht 1970t» • Mrl«t of Prooidtntlol Doeroot dotoTBinod 
llMo and ott tho dlroetlon of natlonol onorfy policy. Thooo doccooo 
•ado ratulatory* raaaarch and davalo p tot« and plannlnt fuaetloiia tha 
broad raoponaiblllty of tho Mlniacry of laarty. 

Crowing awaranoaa of tha aarloucnaaa of tha anarfy problaot 
Ita potential for Inhibiting tha dovalopntnt plana of tha Fhlllpplnaa* 
and tha already atrong negative affacta on tha Phllipplna acono^r# 
lad tha govamaant in 1980 to conpraaa Ita tan-yaar anargy plan to 
five yaarti 1981 to 1985. Tha intant In coapraaa^ng tha plan la to 
apaad up tha davalopnant of Indlganoua anargy raaourcaa and tha adoption 
of anargy atrataglaa that will naka tha Fhlllppinaa Ineraaalngly aalf- 
aufficiant. 

Flgura 2>2 ahowa tha organlxational chart for tha Mlnlatry of Enargy 
aa it axlatad In lata 1980. Due to tha focua of tha govanuMot on tha 
davalopnant of hydroalactric goathamal and donaatlc foaall anarg>' raaourcaa 
and tha rural alactrlfication progran* tha prlnary aganclaa for fonwlatlng 
anargy policy and financing anargy projacta include tha Philippine national 
Oil Coo^any* National Power Corporation* tha National Electrification 4dnlni> 
atration* and tha National Rural Electrification Cooperative Aaaociatlon. 
Raaponaibilitiaa and rolaa of thaaa aganeiaa la diacuaaad in a>i:!:tion 3.2 on 
rural electrification. In addition* cnergy-ralatad raaaarch ia being 
carried out by tha Univaraity of tha Philippinaa In Quaaon City and at Loa 
Banoa by tha National Inatltuta of Sclanca and Technology. Rolaa and 
activitlaa of thoaa aganclaa aoat dlractly involved In agriculturo-ralatad 
iaauaa are diacuaaad in aaction 3.3 

hot axanpla* Praaldantlal Dacraaa 1206 and 1573. 
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For solar*relotod tochnologies« tht Contcr for Non«Conv«ntional Enorgy 
Ooveloinnent hat the lead role. Although aeveral other govemnent agencies 
are strongly pursuing renewable energy projects and policies* the Mon-Con 
Center is presently responsible for research and develcpment work, and coor- 
dination of P/V demonstration projects (See Figure 3.2). 

As Stated previously, P/V is not scheduled for a significant role 
in the government energy plan. However, the Non-Con Center is presently 
carrying out a small applied research program with P/V systems supplied 
by Solar Electric International and the French. Involved with this 
program is UNDP support of a P/V-powered small-scale water pumping demon- 
stration project. The Philippine military has also installed several P/V- 
powered systems in southern Mindanao. Also, the Federal Republic of 
Germany is supporting an experimental demonstration of a P/V-powered 
village system (15 k%<p) tc be installed by A£G-Telefun)cen. However, as of 
the Philippine visit by the DHR teeun, the arrays had not yet been installed 
in the field and exact siting was uncertain. 


riGURE 2.3 


Noncon Center Organizition 
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3.0 PHILIPPIME DEVELOPMENT PLMIS 


3.1 Econoiaic D»vloiifnt Plans 

The ttodern industrial ssctor« cos^ssd prinarily of Banufacturing* 

construction, and mining and quarrying, is heavily concentrated 

around Manila and accounts for about one-third of gross donestic 

product. The large, nostly traditional agriculture and service sectors 

contribute the remaining two-thirds. Overall economic growth has 

averaged approximately six percent annually since 1970. In agriculture, 

this was mainly due to increases in rice ano com production.^ 

The economy is still heavily dependent upon the export of a few 

primary goods, i.e., sugar, coconut products, copper ores, and forestry 

products, for its foreign exchange earnings. Nontraditional exports, 

such as bananas and pineapples, however, have become increasingly 

important. Trade deficits have averaged one billion dollars for the 

past five years. This is roughly equivalent to the cost of crude oil 

imports, which represent more than one- fourth of the total imports. The 

increasing cost of oil-based energy, which represents 90 percent of the economy's 

energy requirements, is helping to fuel inflation at a current rate of 
2 

13 percent. 

The government believes that two key issues must be addressed 
by their overall development plan.^ First, with a rapidly increasing 

^See "Country Development Strategy, FY 1982 — Philippines," Agency for 
International Development. 

2 

This is an official Philippines government estimate of the inflation rate 
in 1980. 

^These overall goals are taken directly from the "Ten-Year Philippine Development 
Plan, 1978-1987", and the DHR team did find commitment among government offi- 
cials and programs to the general thrust of the plan. 
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work fores » there ie a need to find productive work for people. Second* 
there exists the pressing need to correct the negative balance of pay 
swnts situation. Consequently* the present government policy consists 
of two main conponentsi 

1) mobilisation of the rural sector to ej^and labor-intensive 
agricultural production and labor-intensive small- and 
medium-scale industry to serve rural dwand} and, 

2) expansion of labor-intensive export products to earn 
needed foreign exchange. 

The government has stated that capital-intensive and high-risk 
activities, or those of a service nature, will be the government's main 
concerns. As is discussed in later sections of this report, the role of 
the private sector is vital in the government's economic development 
plans, and is clearly considered a primary actor in both energy and agri- 
cultural development activities. In sum, the government has adopted a 
strategy of developing energy self-sufficiency through increasing reliance 
on indigenous and renewable sources of energy, and has coupled this with a 
policy of increasing agricultural production and efficiency of fossil fuel 
use in most agricultural activities. Increasing energy self-sufficiency 
and agricultural production are to be brought about within the framework 
of developing more rural areas. 

3.2 Rural Electrification 

The Philippines has been rapidly accelerating their rural electrifi- 
cation program and view it as a major and iaportant development goal. 

The aim of the government and the power development program is the total 
electrification of the country by 1965. Within this plan, electricity 
generation and transmission is the responsibility of the national Power 
Corporation (NAPOCOR) , and the organisation of electrical cooperatives is 
carried out by the National Electrification Administration (NEA) for power 
distribution and retail. 
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Th« power sector in the Philippines consists of over 600 public end 
private utilities* the aajority of whidh either own and operate generating 
units of less than 10 NH capacity* or purchase and distribute power for 
base load requirements from NAPOCOR* the biggest single power-producing 
utility in the country. Average natimal energy availability from all 
power utilities was estimated in 1980 to be 3*301 HH. Saiall private utili- 
ties and municipal systems provide power in stany areas not covered by the 
presently developed grid networks. Table 3-1 shows the installed gene- 
rating capacity and the projections for 1965. 

The NEA involves itself mainly in the electrification of rural areas, 
leaving the private sector to cover urban areas. Over the next five years, 
NEA will be concentrating on the distribution of power generally made 
available by NAPOCOR. This is to be accomplished primarily through the 
formation of cooperatives. In 1979, NEA set up six additional cooperatives* 
making the total of registered cooperatives 116. Table 3-2 sho^s the status 
of electrification in the NEA cooperative structure as of early 1980. 

Figures 3-1* 3-2, and 3-3 show the present and planned generating 
capacity that will provide power for the rural electrification program. 

Part of the government's change in the new five-year energy plan has been 
to emphasize geothermal* hydroelectric, and coal plimts as a move away 
from oil. NEA provides capital loans to cooperatives connected to the 
NAPOCOR grid at three percent interest for a 25-year term with a five-year 
grace period. For self-generating cooperatives, the interest rate NEA 
gives is two percent with a 25-year loan term and five-year grace period. 
Table 3-3 shows the cost in dollars of installing distribution lines and 
of hookups. 
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Tabl* 3-1 


ItHTAtUO CtNIMTWC CAf ACnat lY RtCION 

(ta iMgtwtra. MW) 



I9$0 

IWi 

I9ts 


mw 

Ptrtfmi 

mw 

Mrreeel 

mw 

Hrreeet 

Ltnon 

Hydroelectric 

S49iX> 

1241 

927 JO 

1749 

1J12.90 

2442 

Diad/on 

2,ll2i)0 

7044 

2.91240 

29.94 

2.924.00 

9744 

Cod 

— 

— 


— 

600.00 

9.20 

Ccotheimal 

440.00 

19.19 

44040 

1340 

1,049.00 

12.79 

Nwckir 

— 

— 

— 

— 

220.00 

9.92 

Nonconvcntional 

- 

- 

7.74 

049 

101.92 

149 

SubtettI 

I.)01.00 

100.00 

9.999J4 

100.00 

2447.02 

100.00 

Ktieyaj 

Hydroelectric 

2.00 

0.42 

9.30 

1.92 

92.90 

9.99 

DicMl/oil 

112.20 

92.07 

904.70 

12.12 

991.70 

9741 

Cod 

32.00 

2.79 

90.00 

1449 

160.00 

10.73 

Ceothermtl 

i.oo 

0.72 

6.00 

0.92 

681.00 

49.62 

NonconventioniJ 

- 

- 

4J6 

049 

4946 

3.03 

Subtotal 

41S.20 

100.00 

214.26 

100.00 

1,490.26 

100.00 

Mini§n§o 

Hydroelectric 

M2. 00 

40.92 

322JO 

48.47 

1491.60 

72.17 

Diciel/oil 

M3.10 

50.08 

406.30 

51.51 

479.30 

27.41 

Coal 

— 

- 

— 

- 

— 

> 

Geothermal 

- 

- 

— 

- 

— 

- 

Nonconvcntional 

- 

- 

- 

- 

742 

0.42 

Subtotal 

763.10 

100.00 

722.90 

100.00 

1.734.12 

100.00 

Phiiipp* lei 
Hydroelectric 

913.00 

20.22 

959.00 

2049 

2421.00 

29.72 

DicKl/oil 

9.072.10 

62...S 

1,229.00 

62.12 

3.391.00 

99.20 

Coal 

22.00 

0.62 

90.00 

1.90 

760.00 

2.02 

Geothermal 

443.00 

9.22 

446.00 

9.42 

1.726.00 

1242 

Nuclear 

— 

— 

— 

— 

620.00 

6.99 

Nonconvcntional 

- 

- 

12.00 

0.29 

194.00 

163 

Totd 

4,422.10 

100.00 

4.736.00 

100.00 

9.472.00 

100.00 


Source : 


"Five-Year Energy Program, 
Philippinea 


1981-1985," 


Ministry of Energy, 


I 

i 
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T«bl« 3*2 


Rural El«ctrific«tion — Sf ttt« of Entraiiation 



As of 

December. 1978 

1979 

As of 
December. 

Co-ops energised 

88 

12 

100 

Toims energised 

651 

178 

829 

Barrios energised 

6.995 

1.823 

8.818 

House connections 

845.137 

272.858 

1.117.995 


Source: National Electrification Administration. 1979 Annual Report 
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Pigurt 3-2 


Mindanao Power Projects 


IIOIND. 

•iNiaATlNO rLANTI 








Table 3-3 


Rural Electrification — Coats 


Distribution Linea; $1«981 per kilometer 


Hoo)cups : 

Materials 

Labor 

Hedium-sizc, 13.2 kv, phase-to 
phase# backbone type, 150 amp 

$4,570 

$1,640 

Secondary line, 220 volts, 
single phase, 40-60 amp 

1,640 

910 

Laterals, 220 volts, single 
phase 

2,400 

876 


plus $390 service charge 


Cost of meters « etc. per consumer - $40 

Transformer per KVA ■ $28 

(typical size is 15 KVA) 

cost to a consumer to join co-op ■ $0.67 
(per year) 


Source: |4rs. Santos, National Electrification Adminiatratlon 

Rural Electrification Proaran 
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ni« DHR t«m WM told by MBA that tho aott eontistont problon thoy 
foood wtrt Mintonaneo, ovar loads and illoqal eonnaetions« and lack of 
trainad manpovar tor installation and oparation. MBA statad that 30 parcent 
of tha rural eoeparativas oparata an avaraga of 24 hours a day* and that 

sosM oparata only about six hours a day duo to tho cost of oil. 

As alraady statad* tha nia of tha govartsDont and tha powar davalopmant 
prograa is tha total alactrifieation of tha country by 1985. Tha country 
is prasantly ewtsidarad to ba approxinataly 45-50 paroant alactrifiad. 
Howavar* almost all of this is in sMtrq;>olitan araas or towns, and littla 

has raachad into rural araas. Of importanea to P/V usa is that it is 

nacassary to intarprat what 100 parcant alactrifieation will moan in actual 
dalivary of alactrical power to rural araas. Tha Philippines is using a 
backbone grid system and plans to connect secondary lines to tha backbone 
at la tor times. This "100 parcant" figure for rural areas means only that 
tha backbone will ba in main towns and villages. Many smaller villages* 
islands* and rural araas may remain unalactrifiad into tha 21st Century. 
This fact was repeatedly confirmed by tha OKA team in discussions in tha 
Philippines. 

Thera are two further facts concerning tha meaning of 100 parcant 
electrification that may impact upon the potential P/V market. First* 
most alactrical distribution systems in tha Philippines axparianca 
numerous breakdowns or brownouts* with resulting unreliable service. 

This is especially true in tha more rural araas. In fact* most of tha 
larger generators sold to industry in tha Philippines are intsndad for 
usa as backup generators. Second* due both to lack of reliability and* 
in soma araas* tha high price of electrical power* tha ORA team found 
that seme consmsars involved in agriculturally related activities who had 
access to grid power preferred to buy a gasoline or diesel generator. 
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Zn tvaiAary* P/V •yttMs will h«v« to ecaipoto with yrid powtr for 
thoa* agricultural ly-rolat«d proeoasosi o.g. « riea atilliag that can ba 
located near tha towna or villagaa that will ba eonnactad. ■owavar* avan 
in thaaa instancaa* P/v ayttana night oceaaionally ba tha prafarrad powar 
aourca duo to unraliability or to tha coat of alactricity produood by 
oil*genarating plants. Tha grid will not ba acoaaaiblo to nany fiald 
<^ratlons and to many of tha aaallar villagaa* prcbably until tha 21at 
Cantury. 

3.3 Aqricultura 

The najor crops for which increased production is being strongly 
supported are rice and corn. Secondarily* prograas in cattle developsent* 
dairy, and cotton are considered of critical inportance* although pro> 
duction of these products has not bean incraasing as fast as intended. 
Table 3-4 is taken front the goverisnent's davalopeieat plan* 1978>1962<^ 
and indicates the key components of ongoing govamnent programs. 

However* there are several important development policies and 
programs within the government agricultural sector that relate apacifi* 
cally to opportunities for PA systmns. Tha craps discussed below are 
chosen due to their importance for ?A applications throughout all 
production phases of tha crop. 

a RICE Though the Philippines has reached salf»sufficiancy 
in rice* a 4.4 percent annual increase in riea production 
has been targeted for tha igTS'lSSl period to keep up with 
population growth and provide an ada^ata buffer stock. Of 
Bwre iaportance. to PA ^plications is the attesg>t by tha 
government and farmers to reduce use of fossil fusls and 


5 "Five-Year Development Plan* 1978-1982". 
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Table 3-4 


Priority Programs and Projects 


Proernm/Projact 


Dttcription 


ImpItmtntinQ 

Aoency 


I. Production Programs 
1. MasaganaBS 


2. Palayan ng Bayan 


X Corporate Farming Program 


4. Maisan 77 


5. Sugarcane Development Program 


6. Coconut Rehabilitation Program 


7. Integrated Canie Development 
Program 


B. Dairy Development Program 


A major rice production program aimed to increase 
the yield per hecnre of palay cropland. 

The program provides a package of technology 
consisting of high yielding variety seeds, fertiliser, 
agricultural chemicals and extension services. 

A sister program to Masagana 99 which encourages 
the conversion of idle and virgin lands to pro* 
duction of staple croos. notably rice and corn. 

Primarily meant to augment rice production, the 
program directed big private corporations to sup* 
ply their employees with their cereal rseeds either 
through direct importation o' actual production. 

The program's operatfonal scheme and strategy is 
patterned after that of Masagana 99. lu scope 
covers white corn, yellow corn, sorghum and soy- 
beans. The goals are: to meet the requi remenu of 
the animal feeds industry and to provide for the 
growing human and industrial needs. 

Designed to make the sugar industry competitive in 
the world market. The program calls for increased 
productivity, market diversification strategies, 
phasing out of sub-margi nal sugarcane farms, and 
mechanization. 

The program involves the planting of new. high 
yielding coconut hybrids to replace gradually the 
old variety. 

^is program aims at increasing beef production by 
rationalizing present production techniques. Three 
types of cattle-raising projecu are planned 

a) Opening of large-scale ranches (8,000*20.000 
hectares) in idle grasslano areas. 

b) Opening medium-sized ranches (500*2.000 
hectares) to engage in seed grass production for 
commercial purposes. 

c) Promotion of backyard cattle raising/ 
fattening as a supplementary source of income to 
small farmers. 

The program has the objective of increasing local 
production of milk and thus reducing yearly im- 
portation. 


NFAC 


DA 


NGA 


NFAC 


PHILSUCOM 


PCA 


BAI. LDC 


BAI 
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Tabic 3-4 - cont'd 


ProQftm/Proifct 

Description 

Implementing 

Ao»ncv 

6. Animal Oitptrtai Program 

The main objective U to improve the farmen* capa* 
bilities to product meat by providing them with 
the necessary animals on credit at liberal terms. 

BAI 

10. Ragionai Abbatoin 

The program irwolves the establishment and rthabi* 
lisation of regional abat>uirt in strategic areas in 
the country to achieve economic and efficient pro- 
duction. transport and marketing of meat. 

BAI 

11. Rahabilitation of Stock Farms 

The project it aimed at upgrading the eight stock* 
farms of the BAI through breeding stock develop- 
ment. pasture development, physical facilities 
development, and manpower development. 

BAI 

12. Eipanded Fish Production 
Program 

The program aims to accelerate the pace o' fish 
production; to encourage the processing of im- 
pon-substituting products, e.g. canned fish and fish 
meal; and to develop and expand expons of fishery 
products. 

bfar 

13. Fruits and Vegetables Production 
Program 

The program focuses more on the proper timing of 
planting, harvesting, and marketing of produce 
with the purpose of minimizing adverse effects of 
seasonality of production and inefficient market- 
ing. 

BPI. NFAC 

14. Fruit Industry Development 
Proiect 

The project aims to expand areas planted to in- 
digenous fruits with export f>otential Imango. 
papaya, avocado, pomelo) by establishing new 
plantations, increasing production level and im- 
proving the quality of orchards to cope with in- 
creasing demand for said fruits. 

BPI. NFAC 

15. National Cotton Development 
Program 

. Marketing and Storage Facilities 
Programs 

Basically, the program can be subdivided into: a) 
agricultural production phase-production of the 
required volume of saed<otton over a given target- 
ed hectarage; b) processing and marketing phase- 
purchase of all seed cotton harvests, processing 
into lint and seed, and marketing of output to the 
textile mills. 

PCC 

1. DBP Grams Processing and Storage 
Financing 

A program which seeks to develop and rehabilitate 
warehouses, mills, driers. and other facilities aside 
from providing part of the capital. 

NGA 

2. CB-IBRD Farm Mechanization 
Program 

The program lends credit suppon to facilitate the 
acquisition of both production and post pro- 
duction facilities such as hand tillers, portable 
threshers and in-farm type driers. 
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Table 3-4 - cont'd 


ProQfim/Projfct Dticription Impltmtoting 

Agency 


3. Grains Post-Harvest 
Technology Development 


4. Feedgrams 

Marketing Program 


5. Buffer Stock 

Maintenance Program 


An in; grated program of research, extension, 
manpoi^er and skill development, credit, regulation 
and incentiva desigrted to provide adequate and 
economic post-harvest facilities and aquipmen;. 
upgrade and modernize existing facilities and 
practices, and institutionalize efficient in-farm 
and commercial processing and marketing tech- 
niques in order to reduce post-har> est losses from 
15-37% to about 10-30%. 

Aimed to support the current government thrusts 
on feedgrain production, the program seeks to 
develop an efficient marketing system through 
nr>odernization of feedgrain processing facilities, 
price support and other investment incentives, 
extension of improved techniques on feedgrains 
processing and marketing, and integration of 
ail direct and input-supplying activities from 
feedgrain harvesting up to industrial processing 
or consumption. 

Designed to maintain sufficient stocks of food- 
grams against unexpected calamities and produc- 
tion lean seasons, the program is being carried 
out through expansion of government storage 
capacity of 1.5 million cavans annually, strategic 
procuren>eni and dispersal, and promotion of 
quedan system of storage ar\d distribution. 


III. Agrarian Reform Programs 

1. Agrarian Reform Estates Development This program aims to support Samahang Neyons. 

Financing Program Area Marketing Cooperatives and other land re- 

form beneficiaries to acquire and operate post- 
harvest faalitias. 

3. Land Seniement Project. Package II The program is designed to rehabilitate and im- 
prove existing settlemenu. It aims to formulate an 
integrated program of action for the amelioration 
of the living conditioru of settler families in Quiri- 
rso. Nueva Vizcaya and Southern Leyte. 


NFAC - National Food and Agricultural Council 

NGA - National Grains Authority 

PHILSUCOM - Philippine Sugarcane Conunission 

PCA - Philippine Coconut Authority 

BAI - Bureau of Animal Industry 

LDC - Livestock Development Council 

BFAR - Bureau of Fisheries and Aquatic Resources 

PCC - Philippine Cotton Cooperative 

DAR - Department of Agrarian Reform 


NGA 


NGA 


NGA 


LBP 


DAR 
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nonrenewable energy in rice production and processing. 
Improved irrigation and methods of water pwping are 
a continuing priority. However, there have been increased 
crop losses recently due to nonuse of powered irrigation, 
as fanners have not wanted to pay the increased cost of 
gasoline . 

National Grains Authority (NGA) officials stated to the 
DHR team that, by international standards, about 60 percent 
of the rice crop is often of lower quality due to inadequate 
drying. In addition to increasing the number of farmers 
using dryers, the NGA has instructed their research and 
development units to attempt to eliminate, wherever possible, 
the need for fossil fuel in drying and other operations for 
rice and com. NGA officials stated that they did not see 
rural electrification as providing any major help in solving 
their energy needs in field operations. 

• CORN — Increasing corn production for human consumption is 
a major emphasis at this time due to a large domestic pro- 
duction deficit, and the resulting importation of about 
120,000 metric tons per year. Moreover, the key limiting 
factor to increasing animal productio: in the Philippines 
is the lack of feed grains. Production is targeted to 
increase by 20 to 25 percent over the next six years. This 
increased production is meant to reduce the need for imported 
corn and to increase the availakbility of com as an animal 
feed. 

In the drier areas of the Philippines, com can be rotated 
with rice during the dry season, as it requires much less 
water, even though still needing irrigation. This strategy 
is being supported by the Ministry of Agriculture and is 
expected to spread. Also, better post-harvest drying methods 
are being encouraged because losses are sometimes as high as 
80 to 90 percent due to poor drying and infestation during 
storage. Methods where P/V is applicable are discussed in 
chapter 5. 

• OTHER CROPS — There are several crops for which P/V does 
not seem a likely power source in actual production. 

However, P/V could be utilized in support facilities and 
at central building complexes on large farms. Sugarcane, 
bananas, pineapple, and casava are crops in this category. 
Banana and pineapple production should grow slightly for 
the export market. Sugarcane and casava nay experience more 
rapid growth in feedstocks for alcohol fuel production. If 
the Philippine government develops a large alcohol program, 
then production of these crops will rise dramatically. As 
yet, however, there is no indication of what increased 
production is likely to occur. 
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There are a number of ottier crope in the Philippines that 
are either not experiencing increases in production or 
are not, at this tine, likely candidates for P/V system 
applications in production operations. Among these are 
coffee, rubber, cocoa, coconut, tobacco, wheat, and cotton. 

e LIVESTOCK PRODUCTION •• Poultry, pork, beef, and dairy are 
all priority production areas. Government policies support 
a number of programs aimed at improving production efficiency 
and increasing the size of operations. Atis is especially 
true with poultry and pork operations where the private sector 
is extremely active in establishing larger and more efficient 
operations. However, at this time, the number of P/V applica- 
tions in livestock production seems limited. 


3.4 Fisheries i 

The fishing industry in the Philippines employs approximately 
795,000 fishermen and has been contributing about five percent annually 
to the GNP. Objectives of the government policy are: 

e attain and maintain self-sufficiency in fish; 

e optimize the use of fish and other aquatic resources, and 
reduce wastage; 

a promote import substitution and increase the exportation 

of traditional and nontraditional fish and fishery products; 
and 

• achieve and maintain the optimum productive condition of 
the country's fishery resources. 

The strategies for the exploitation of fishery resources are to: 

• increase yields of existing production units in capture 
fisheries and aquaculture, and selectively expand production 
units; 

• improve the fish marketing and distribution systems to minimize 
gaps between production and consumption on the local and 
regional levels, and to retain the quality of fresh fish 

and fishery products that reach consumers: 

• develop processed products from indigenous fishery resources 
traditionally exported in raw or semi-processed forms; 


These goals are from the "Integrated Fisheries Development Plan", 
Bureau of Fisheries and Aquatic Resources, 1980. 
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• develop fishery resource-based cottage inductries and other 
ancillary industries; 

• develop local markets for import substitutes, and traditional 
and nontraditional foreign markets, for fish and fishery 
products; 

• protect the fishery resources fiom illegal practices of 
over-exploitation and pollution by both domestic and foreign 
vessels; and 

e promote the use of appropriate technologies for the exploitation 
and use of the resources. 

The highest projected growth rate in fisheries is 10.8 percent 
for inland fisheries. This estimate is of importance, as the DHR 
team identified inland fisheries as the most likely part of the 
fisheries sector for P/V applications. Electricity is presently 
used (mainly for water pumping and aeration) in hatching operations 
and in fish ponds to allow for increasing the stocking density. 

The Bureau of Fisheries and Aquatic Resources has an ongoing inland 
fisheries and aquaculture development prograun. 

The incremental production in inland fisheries is expected 
to come from the increased production of existing and additional 
freshwater and brackish water fish ponds (both government leased 
and privately owned) , fish pond estates in suitable areas, and lake 

fisheries (including fish pen and cage culture). The major activities 
designed to realize the targeted incremental production and development 
of this specific project are fingerling production and dispersal, 
extension services, research, fish pond development surveys, and 
training for the private sector. 

3.5 Forestry 

The ma^or effort in forestry in the Philippines is directed 
at reforestation, and at managing and protectinc^ the existing forest 


3-17 


resources, rather than increasing harvests. Forest resources came 
under increasingly heavy pressure during the 1970s, and government 
policy is mainly directed at assuring a long>term production base. 

Of particular interest to the energy sector is the development 
of Ipil-Ipil plantations.^ The Forest Products Research and Industries 
Development Commission is involved with the Ministry of Natural 
Resources regarding wood production research and field production 
strategies. Initial planting has already occurred. The National 
Electrification Administration is managing the overall effort of 
generating electricity using wood-fired plants. Two pilot plants 
have been initiated: one 500 kw plant and another two to five MW 

plant. The intended users of this power are rural electrical coopera- 
tives . 


^Leucaena - Promising Forage and Tree Crops for the Tropics , 
National Academy of Sciences, Washington, D.C., 1977. 
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4.0 FINANCING OF ENERGY. AGRICULTURE AND tEVELOPiffiNT PROJECTS 


4.1 Ovrvi«w of th« Philippinf BAnklnq/Inveitm«nt SytWB 

The financial system of the Philippines is a network of bank and 
non-bank financial institutions. The banking sector it composed of the 
commercial banks« thrift banks including savings and mortgage banks, rural 
banks, development banks and the savings and loan associations. The non- 
bank sector includes investment houses, insurance and finance companies, 
pension and trust funds and pawnshops. I^e Central Bank of the Philippines 
regulates the operation of bank and non-bank financial institutions. The 
banking sector accepts deposits, grants loans, invests in equities, re- 
discounts papers and acts as trustee. In actual practice, however, each 
financial institution specialises in certain types of credit service. 
Complementing the financial system are specialised banks comprising of the 
Development Bank of the Philippines, the Land Bank, and the Philippine 
Amanah Bank as well as government non-bank financial institutions like the 
Social Security System, the Government Service Insurance System, the Agri- 
cultural Credit Administration and the National Investment and Development 
Corporation. 

Of the financial institutions mentioned above, six are primarily 
concerned with investment in energy, agriculture and development projects. 
These six financial institutions are: 

• Commercial Banks which are active in small loans to small 
and medium industries. These loans are short-term and have 
high interest rates. 

• Savings and Mortgage Banks that grant loans in a similar 
fashion to comnercial banks but cannot engage in foreign 
exchange trading, nor open letters of credit. 

• Rural Banks which are privately owned like commercial and 
savings banks but receive financial and technical assistance 
and incentives from the government. Rura' banks primarily 
provide short-term working capital loans to farmers. 
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• fnd Bank of th« «>iUppin«t which is owned by the governnent and is 
charged with the responsibility of financing the transfers of land 
froai landlords to tenant-faroers as well as redirecting land-owner 
resources to industry or other productive endeavors. 

e Developawnt Banks which usually provide short to long-temi financing for 
productive enterprises on a secured basis. These loans are given 
to both industry and agriculture. These banks are governswnt owned. 

o Non-Bank Financial Institutions which extend financial services to the 
commercial and industrial sectors of the economy. Financing is 
short- to long-term in nature. 

A more detailed description of the above institutions can be found in 
Appendix D. 


4.2 Attitudes of Financial Institutions Towards Photovoltaics 

Interviews with a nixnber of private and government financial institutions 
representatives were held to assess the attitudes of the financial community 
towards photovoltaic systems. As a whole there «ras a general sense of 
enthusiasm and willingness of high officials to consider photovoltaics 
systems for loans. At the project staff level, however, there was a general 
sense of skepticism as to photovoltaics* applicability in Philippines agri- 
culture. This skepticism a(^peared to be influenced by the following factors: 
e High initial capital cost of photovoltaic systems 

e Awareness by project staff that only small photovoltaic systems are 
currently economical 

e Lack of information by project staff on photovoltaics* limitations 
and advantages 

e A belief that photovoltaics will not, in the near future, be able to 
supply large quantities of power at a low cost 


y Those technical/economic analysts responsible for evaluating and recom- 
~ mending projects for loans. 
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• h that othar anargy aourcat, auch aa biogaa, ahould ba 

financad bafora photevoltaiea* 

Although projact ataff ramalnad akaptical aftar baing intarvia«*ad« thara 
appaarad to ba a conaanaua that thay would conaidar i^otovoltaica aa ona 
anargy altamativa in a projact and %fould financa photovoltaic projaeta if 
thay provad to ba acononieally and financially viabla. 

4.3 Availability of Lonq»Tam> Invaataunt Punda 

In tht Philippinaa* invaatnant funda can be catagoriaad into atadium* 
and long-term loana (2 to 5 yaara for medium-tarm loana and 5 to IS yaara 
for long-term loana) and ahort-term loana (leaa than 2 year loan perioda). 

Due to high inflation rataa and rapidly changing intaraat rataa moat of tha 
capital loaned by conmercial and aavinga banka tend to ba ahort-tarm in 
nature. Capital loaned by the development banks, both private and government 
owned, rural banks, and the Land of Bank of the Philippines tend to be in the 
form of medium and long-term loans. Of these long-term lending institutions, 
only the private and government development banks, and non-bank financial 
institutions as a rule issue long-term loans for fixed assets in excess of 
P50.000. Rural banks typically issue small vforking capital loans %«hile the 
Land of Bank of the Philippines finances primarily land transfers from owners 
to tenants. 

Capital for long-term loans by the development banks is usually 
borrowed from either the central banks of donor countries, bilateral aid 
agencies such as the United States Agency for International Development, 
multilateral aid agencies such as the World Bank and Asia Development Bank, 
or export financing banks such as the U.S. Export-Import Bank. As Table 
4.1 illustrates, the Development Bank of the Philippines total long-term 
Foreign Borrowings amounted to over $992 million in 1979. Of this total, 
loans directly from the United States or agencies financed by the United 
States totaled $237 million or nearby one third of total foreign borrowings. 
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T«blc 4.1 Long^Ttm Por«i 9 n Borrowings froa U8AXD« 
World Bsnk, Otport-lnport Bank, U.S. 
CcMbodity Credit Corporation, and Asia 
Devalopaent Bank for the Develoisnent 
Bank of the Philippines 



U.S. AID 4i% US$ loan, due 1968-1988 4,860,869 


U.S. AID 3i% USS loan, due 1974-1994 3,460,000 

Export- Import Bank of the US, 6% USS loan S4,965,1S8 

due 1974-1984 

U.S. Connodity Credit Corporation, 8% to 10% lOS, 938,000 

USS credit, due 1975-1981 

IBRD, through Philippine Government 7i%, due 48,000,000 

1979- 1992 

IBRD, through Philippine Government, 8% due 20,000,000 

1978-1992 

IBRD, through Philippine Government 7i%, due 50,000,000 

1981-1995 

IBRD, through Philippine Government 8|%, due 50,000,000 

1980- 1993 

TOTAL U.S. BORRCWIHG $337.224.027 
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T«bl« 4.2 illUBtratt* th« flttiv of tot*l loam and invaat* 
awnts outstanding of th« Mjoi Phillppins financial inatitutiona. 

Coamcrcial banka accounts for 72% or over »S9 billion of outstanding 
capital in the Philippines as of Juna« 1976. The next largest category 
in toms of loans outstanding aro tha dsvslopstsnt banks with 17% or 
over P14 billion in invastmants. All raataining institutions total 10% 
of the outstanding loans and invastnents or 9.1 billion. Of loans aada by com- 
mercial and savings banks in March of 1976. 69% or over 19 billion was for short- 
term. working capital loans and only 1% or 9126 million of all loans ware 
long term. In contrast, nearly all of the capital lent or outstanding by the 
development banks was in the form of medium and long-term loans for fixed 
assets. 

Of the available long-term capital of 9608S.2 billion in 1977. ^711.5 
million (approximately $100 million) or 12% was loaned for agricultural, 
fisheries or forestry projects. The development banks accounted for 91% 
or 9663.9 million ($90 million) of these funds with the Development Bank 
of the Philippines (DBF) issuing more than 95% of the loans granted by this 
group (Table 4.3). 

In examining the DBF's 1979 lending program. 9424.4 milliou or 29% 
of the total 91.47 billion loaned in 1979 was granted to the dowmstie 
agricultural sector and 9277 million was loaned to foreign agricultural 
projects**. The majority of agricultural loans were for land preparation/ 


* Exchange rate is 7.41 pesos to 1 U.S. dollar. 

•* Foreign agricultural projects are those investments undertaken 
by the DBF in other countries. 
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TOTAL LOANS AND INVCSTtONTS OUTSTANDING IT 

INSTITUTIONS (June. 1978) 

Institution 

Amount (Million) 

Percent Distribution 

Comnerciel Banks 

S9.261.S 

72.0 

Rural Banks 

S. 660.1 

7.0 

Development Banks 

14.390.5 

17.0 

Savings Banks 

2.702.9 

3.0 

Private Non^Bank 
Financial Institutions 

170.2 

0 

Co''ernment Non-Bank 
Financial Institutions 

621.3 

0 

Total 

82.870.3 

100 


Source: Philippine Yearbook* 1979. Republic of the Philippines Netionel Economic 

Development Authority. October. 1979. 
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U>ai>« Cr<n>t»4 by OeveloTwcnt Hy tnduwtry (14771 (Million Pmm) 


tnatitotion 

b^ricultura^ 
Fisheries 
and Forestry 

Hlnlfiq 

ami 

Ouarryinq 

Hanu f ac t ur 1 m| 

Coniract 

Coaatroctiofi 

Peal 

Rst.ite 

Public 

Utilities 

Service 


Oavalopnent 

banks' 

663.9 

73%. 2 

B31.5 

11.7 

123.6 

350.2 

224.0 

79.6 

Govamnant 
Non>bank 
rinancial _ 
tnstlttttions' 

40.1 




579.3 

20.9 



Privata 
Non*8ank 
Financial _ 

Institutions^ 

27.5 




172.3 

9.7 



Total 

731.5 




875e2 

300.11 




1) tncluAM privato dcwolo|inent banks 

2) Loans qrantaJ also includa MI43 •lllion for consunptlon and P40 oil lion for industry. 

3) Loans prankad ineluda P4L Million for c on t rca, aioS.3 nJllion for industry and ai41 Million for eenaaapfcion. 


Source; rhil t|if>l i; e yearbo ok- 1 474 , krpvblic of the W»il i|'plne«, MI^A, Octol>er, 1070. 


project site improvements < and the purchase « installation and repair of 
machinery and equipment (Table 4.4).*** 

4.4 Availability of Long-Term Investment Funds for Photovoltaics Systems 
in Agriculture 

For the most part> photovoltaic systems, due to their high initial 
capital cost, will require long-term capital financing. The previous section 
estimated the amount of available, long-term investment capital in the Phili- 
ppines in 1977 to be approximately 16085.2 billion of which 1731.5 million 
was allocated to agriculture ( both foreign and domestic ) . In 1979 . the OBP 
loaned 1424.4 million ($60 million) for domestic and 1277 million ($31 million) 
for foreign agricultural projects. In contrast, the long-term loans given 
to cooperatives for rural electrification in 1979 amounted to P917 million 
($125 million) . These figures indicate that the amount of long-term capital 
is small and would not be available to finance large purchases of photovoltaic 
systems. It is clear that long-term financing photovoltaic systems in 
agriculture would fall under the lending program of the DBP due to the institu- 
tion's major contribution to the long-term capital market in the Philippines. 
Commercial and savings banks, although the largest source of capital in the 
Philippines, would be interested primarily in short-term working capital 
lows for low- risk, familiar, technologies. This preference tends to work 
against photovoltaic systems. Ihe amount of long-term capital available for 
agricultural projects appears to have been less than $60 million in 1979. 

How much this figure will increase in the next five years would depend on 
the development priorities of the niilippines and the ability of the nation 
to borrow long-term capital abroad. Assuming that agricultural lending 

*** Note that the best data available on entire banking system's 

long-term capital loans is dated 1977. Data on the DBP's lending 
is more recent, dating to 1979. Both sets of data are used in 
this section and dates are given when appropriate. 
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TABLE 4.4 


DISTRIBUTION OF DBF AGRICULTURAL 

LOANS BY PURPOSES* 


Purpose 

Loans (P) 

Percent 

Distribution 

Land preparation/project site improvements 

228# 212 #788 

33 

Purchases of stocks/planting materials 

49 #291# 351 

7 

Purchase of work animals 

30 #636 #389 

4 

Purchase of irrigation pumps 

3#303,117 

0 

Purchase of fertilizers 

20 #624, 834 

3 

Operating and revolving capital 

31 #589 #992 

5 

Purchase of delivery and transport equipment 

16 #539 #058 

2 

Purchase, installation and repair of 
machinery and equipment 

221 #061, 464 

32 

Purchase and repair of fishing vessels# 
boats and equipment 

29 #086 #464 

4 

Others 

71,046,819 

10 

Total 

P701, 392,245 

100 


* Includes foreign loans. 


Source: 1980 DSr Annual Report . 



inertMet 10% per y««r for the next five y««rs, thoro ifill bo only $100 
millicm of long^tom copitol ovoilablo for danootlc ogriculturo In 1985. 

Although energy projects do hove e priority in the GBP's lending pro- 
gran and will likely be as important in the next five years as they ere 
today, the likelihood that long-tern loans will be given by the GBP for 
photovoltaics remains small for a number of non-financial reasons including i 

e Lack of information on photovoltaics by potential applicants 
for loans. 

e High initial capital costs for photovoltaic systems requiring 
very large loans for relatively small systems in terms of 
power output. 

e Competition with other energy sources such as biogas and biomass, 
alcohol, mini-hydroelectric, etc., %ihich are relatively low-cost 
and familiar to the Filipinos. 

It is DHR's opinion for the above reasons, that the total amount of 
long-term capital that would be available for fbotovoltaic systems would 
be very small. Therefore, innovative financing sch«nes by either photo- 
voltaic manufacturers or U.S. and Philippine financial institutions may be 
needed to promote American i^otovoltaic systems in the Philippines. 

4.5 Loan Terms for Long-Term Investments 

To provide some indication of the terms that photovoltaic systems will en- 
counter in receiving long-term loans, this section presents a sample of the 
loan terms for long-term loans currently being given to applicants by long- 
term financing institutions. Three types of financial institutions were con- 
sidered: The £>evelopment Bank of the Philippines, the Private Development 

Corporation of the Philippines (a private, non-bank financial institution) and 
the Industrial Guarantee and Ixian Fund (a government, non-bank, financial in- 
stitution) (see Table 4.5). 
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TABLE 4.5 


LONG-TERM, LOAN TEAMS FOB SbLECTED FINANCIAL IWSTITHTIOtlS 


Terms 

DBP 

PDCP 

IGLF 

Rural Electrification 

Interest Rate 

12%-14% 

12%-14% 

12% 

2% Po«#er Generation 
Co-ops 

3% NPC Connected Co-ops 

Debt-Equity Ratio 

85:15 

N/A 

80:20 (90:10 for 
depressed areas) 


Collateral Loan 
Values 

90% on Titled Real 
Estate; 80% on 
Chattel 

N/A 

Guarantees on Non- 
Col lateral Loan 
Portion 


Matur ity/Repayment 

10 Years-Pixed 
Assets 

4-15 Years 

3 Years-Norking Capital 
10 Years-Pixed Assets 

25 Years with a 
5 Year Grace Period 

Loan Range 

PlOO, 000-Pl , 000, 000* 

PSO, 000- 
Pl, 000, 000 

P50,000-P500,000 



* 

Loans above and below these amounts are available. 


N/A • not available 

DBP a Develo p m e nt Bank of the Philippines 

PDCP “ Private Development Corporation of the Philippines 

IGLP “ Industrial Guarantee and Loan Fund 












Interest rates for long-texn loans ranged between 12%»14% for all 
three institutions. These interest rates are substantially lower than 
those offered by the comaercial and savings bank sectors (20%«22 %) , but 
are substantially higher than rural electrification loans (2%«3%) . Maturity 
time for loans is short*— a siaximum of IS years on fixed assets coiqpared 
to 25 years for rural electrification loans.* 

4.6 Conclusion 

The Philippines has an extensive financial network composed of both pri* 
vate and government owned financial institutions. The majority of investment 
funds are controlled by the privately owned commercial and savings b 2 mk sectors. 
These funds are available as short-term working capital loans primarily in- 
vested in industry, consumption, commerce, real estate and public utilities. 
Long-term investment capital amounts to P6085.2 billion ($832 million). In 
1977, of this amount l»731.5 million (SIOC million) was loaned to the agri- 
cultural sector. The Development Bank of the Philippines is the major source 
of long-term capital for agriculture. DHR estimates that only a small part of 
this capital will be available for financing photovoltaic systems. This lack 
of capital may be a significant barrier to the marketing of photovoltaic sys- 
tems. 

Considering that private venture capital in the Philippines tends to be 
short-term and loans have high interest rates, there appears ttf be few alter- 
natives to the development banks as a source of low interest, long-term loans. 


* Note that another potential barrier to the financing of P/V systesis 
it related to the method used in estimating the costs /benefits of 
P/V and alternatives. These methods are discussed in Section 6.2, 
The Need for Economic and Financial Analysis. 



AMrican i^otovoltalc manufacturers or distributors will have to either 
focus part of their marketing efforts on convincing these institutions 
that photovoltaics are econcnically and financially viable and worthy of 
long>term loans, or introduce innovative financial schemes to prenote the 
sales of photovoltaic systems. 
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S.O POTENTIAL PHOTOVOLTAIC JtfmCATIOMS IW PHILIPPIME ACTICOLTORE 


TIm Mjor portion of data gathaxing aetivltiat in tha Philippinas 

iftra dadieatad to tha idantification and eharaetariaation of potantial 

P/V applications in agricultura. Thosa applications that tfsra idantifiad 

as possibla candidatas for P/V powar systams %fara avaluatad byt 

a Laval of production/isportanca of crop in tha Philiipina 
agricultura; 

a Typa of oparation and its ability to usa a P/V powar sourcai 
a Extant of usa of oparation in tha Philippinas; 
a Extant of current level of nachanisation of tha operation; 
a Size of tha power required (lass than 15KK capacity) . 

This evaluation process idantifiad a variety of applications such as: 
irrigation of rica« corn and sugarcane; piggeries; rice hulling; com 
shelling and grinding; and fish refrigeration that represent high P/V use 
potential in the Philippines. Tha specific agricultural operations identified 
are described in later sections of this chapter and include: 
a Irrigation 
a Pice Drying 

a Rice Hulling ^ 

a Corn Milling 

a Continuous Cropping of Rice 
a Ice Plant for Fish Preservation 
a Fish and Shrimp Hatcheries 
a Maintenance Facilities for Large Farms 
a Forestry Stations 
e Salt Ponds 

e Miscellaneous Battery Charging Applications 

The list of applications characterized covers a wide range of power requirements 
(20H to 12KW capacity), diverse load profiles and varying operating environments. 
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Vhty also raprasent a potantially larga narkat for P/V ayatans if cost 
and othar barriars ara ovarcona. It ia vary llkaly that a«ny othar alliad 
applications would fall within tha oparating charactariatica dascribad in 
this chaptar. 

5.1 Irrigation 

Currently, there are 3 million hectares (ha) of rica in cultivation of which 
1.3 million hectares are irrigated lay developed water resources. Current 
government policy calls for irrigating the remaining 1.7 million hectares 
at the rate of 100,000 hectares per year.^ Other crops requiring irrigation 
are: 

a Vegetables — These are mainly quarter to half acre plots farmed 
by tenant or owner fanners. The vegetable plots are irrigated 
manually and require about one to two man-hours per day. Due 
to the subsi stance nature of this group of farmers, it is unlikely 
that they would be a possible P/V system user. 

a Commercial Crops (sugarcane, pineapple, etc.) — Generally, these 
are irrigated by means of high volume and/or high pressure irri- 
gation systems. They often use 6-10 inch pumps driven by 50-150hp 
diesel or electric motors. Thus, it is unlikely that in tha naar- 
term photovoltaic pumping systems could replace these large pumps. 

a High Value Cash Crops in the Upland Areas — These require less water 
per hectare than rice, but a higher pumping head (up to about 50m 
to 60m) is needed. Photovoltaic powered pumps could Ise appropriate 
for irrigating these crops. 

Farmers participating in large irrigation schemes use small pumps for pumping 
water from the irrigation channels to the fields. Irrigation water is also 
supplied by pumps from ground water. The most common pumps size in use is 
the 4" diameter and smaller discharge, and typical punning heads range from 


^Estuar, Dr. Fiorello, Administrator, National Irrigation Administration. 
The majority of the irrigation schemes (80%) are and will be gravity fed, 
while 10% will employ large pumps of the order of 100-500hp, irrigating 
100-300ha. These irrigation schemes are undertaken by the National Irri- 
gation Administration. The remaining 10% are small irrigation pusgting 
schemes (less than lOOha) , falling under the jurisdiction of the Farm 
Systems Development Corporation. 
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5m to SOfflt with the average around 15m^. Although the average rice field 
size is 2hai most small puiqp Installations (about 45%) service about 6*8 
ha# which suggests that some pumps are used ^ groups of farmers.^ 

In recent years# due to the aver increasing cost of gasoline and die- 
sel fuels# many farmers have drastically reduced the use of small pump 
irrigation. This has resulted in lowered crop productivity and financial 
distress for the farmers. Thus# a cost-effective source of power independent 
of conventional fuels would be looked upon favorably by not only the farmers 
but also the rural and development banks who have recently been faced with 
high default rates on working capital loans to farmers. 

5.1.1 Irrigation Load Profiles 

Crop irrigation load profiles depend on rainfall. There are four 

4 

distinct climatic zones in the Philippines. They are: 

e First type: Two pronounced seasons: one dry from November to 
April, the other vet during the rest of the year. All the 
regions on the western part of the Islands of Luzon# Mindoro# 

Negros and Palawan are of this type. 

• Second type: No dry season; with a very pronounced maximum 

rain period from November to January. In this class fall 
Catanduanes, Sorsogon, the eastern part of Albay, the eastern 
part of Leyte and a large portion of eastern Mindanao. 

• Third type: Seasons not very pronounced; relatively dry from 

November to April and wet drying the rest of the year. The 
maximum rain periods are not very pronounced with the short 
dry season lasting only from one to three months. Aegions 
with this type of climate are the western part of Cagayan 
(Luzon) # Isabela# Nueva Vizcaya# the eastern portion of the 


2 

NIA, unpublished data on small pusp characteristics. 

^These refer to pumps installed through NIA financing. Privately purchased 
pumps may supply the needs of individual farmers. 

Vor store information see: JCintanar# A.L.# Annual Climatological Aeview , 

1974. Philippine Atmosphere, Geophysical and Astronomical Services 
Administration (PAGASA) # March 5# 1960. 
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Npuntain Province » aouthom Queson, Mnnbeto* Ronblon» northoMt 
Pansy* oaotam Negros* central end southern Cebu* part of 
northern Mindanao* and aoat of aaatam Palauan. 

a Fourth types Rainfall aore or lesa evenly distributed thr cut- 
out the year. The regions affected by this type are the Bataaes 
Province* northeastern Luaon* the southwestern part of the Caaa* 
rines Norte* the western oarts of Caaarines tur and Rlbay* Bon> 
doc Peninsula* eastern Mindoro* Marinduque* western Leyte* north* 
ern Cebu* Bohol and no»t of central* eastern and southern Mindanao. 

Typical growing aeasona for various crops within each of the growing 
seasons can be found in the Philippines Agriculture Paetbook and Buyers 
Guide. ^ 

Table S.l shows typical irrigation water requirements for rice and corn 
cultivation in Laguna* which is located in central Luaon* a major rice 
growing area in the Philippines. Only double cropping of rice and corn 
are presented in this table. 

5.1.2 Extent of Mechanically Powered Puaging 

Small pumps* powered by diesel and gasoline engines* are purchased 
directly by the fanners. Financing is through agencies such as NIA* FSOC* 
the development or rural banks* or self-financed. 

Table 5.2 shows data on Philippine pusp sales as recorded by AMMDA^ 
as well as puinps installed using MIA financing. A majority of the pumps 
sold are 4" pusps with a 10m to 20m total dynamic head (TDH) . They are 
coupled to a 5-lOhp gasoline or diesel engine depending on the TDH re- 
quirements. Table 5.3 shows the distribution of pumps by sise. AMMDA 
estimates that demand for irrigation p\imps of all sizes should average about 
3500 units /year for the next five years. 

^Second Edition* Copyright 19*'9« published by Philippine Almanac Printers* 
Inc. 

^Agricultural Machinery Manufacturers and Dealers Association. 
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a. miafsli mi pm aasparstim data froa Haatbar aai Climta Osta for Pbllisalas bias b ss s s rsb . tbbf b isi sr i b Oarim* bb* dl# Hiamboo iOfO. 

f« trrifatim afficisaey is 00%. 


























TABLE S. 



» 


w* 


NUMBER OP PUMPS SOLO AND INSTA1 


As of 
June 



1975 

1976 

1977 

1978 

Financed via 
NIA 

16,582 

1422 

1464 

1641 

AHMDA 

Sales 

N/A 

N/A 

N/A 

4331 


a) OHR estimate 

Source: AMMOA, NIA unpublished data. 


IN THE PHILIPPINES 


Total Installed 



Jan-Sept 

As of 

1979 

i980 

1978 


N/A 

M/A 

21,109 

4106 

1612 

40,000* 



TABI.r. 5.3 


pHR ESTIMATE OF IRRIGATION PUMP SIZE DISTBIBUTH^ 


Pipe Diameters 


2" X 2' 


3- X 3' 


4- X 4* 


greater than 5" x 5‘ 


Percent Distribution 
of Sales 


Typical Engine 
Size (HP) 


Total Pu-aps Installed 
As of 197B 

10,000 


4.000 

20,000 

6.000 


Sourc. „„ d.t. fro. MNM. «tA ,od oth,r 


'A'-. 


kM*d on ouz obMzvation utd diseuMien* «• found that fnxMrn in 
9 *nnral hnv« ev«r-«isod punpind units «dtsn c oopn r sd to thoir ostsr dsmsnd 
TDM rsquirsnsnts. This is dus to currant ustsr asnsgsaont prsetiess and 
to ths popularity of certain anfino/puap sisas. 2t is likely that aaallar 
puaps could ba used* tout ths faroars SMSt toa convinced that tha asMllar puap 
is approprista toa fora P/v systans could toa coosidtrad as an altamativa 
pewar sourca. 

5*3 Pica Drvinc 

In 1979* the Philippines had approxisotaly 10# 000 NT/day of aachanical 
drying capacity.^ The ownership pattern and average daily capacities par 
unit were as follows t 

National Grains Authority ~ 30% (3«5 NT/day) 

Private — 20% <1S NT/day) 

Industry ~ S0% <6 NT/day) 

The SMjority of the dryers ar« )»atch type# with oil fired fumancas 
and gasoline or electrically powered fans. Given the lisiited national dryer 
capacity# it is very likely that only 15 to 25 percent of the annual rice 
harvest (7 million NT in 1979) is mechanically dried. The rasiainder is 
sun-dried. Currently# post harvest losses are high due to inadequate dry- 
ing. With the increasing popularity of rice multi-croi^ing# tlte need for 
mechanical dryers will increase further due to the need for drying during 
the wet season. 

The International Rice Research Institute has developed small capacity 
l»atch type dryer config\irations %«hich would be cospatible with saall P/V 
power systems. Their characteristics are shown in Table 5.4. The SK>st prob- 
able P/V powered configuration of the dryer %*ould be one with an electrically 

^National Grains Authority# "National Drying Situation#” unpublished 
typescript. 
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TABLE 5.4 






IRRI VERTICAL BIN PATCH DRYERS CHARACTERISTICS 


IRRI MODEL 1 IRRT MODEL II 

Capacity — 2MT par 4 to 6 hours IMT par 5 to 6 hours 

Power — 3hp electric motor or 2hp electric motor or 

5hp gasoline engine 3hp gasoline engine 

Fuel Consumption 

Engine — 1.5 liters gasoline/hour 0.75 liters gasoline/hour 

2.0 liters kerosene/hour, or 

Burner — 2.7 liters kerosene/hour 3-4 kg rice huHs/hour* 

*Model II can use either a kerosene burner or a rice hull furnace. (One 
ton of paddy provides approximately 200 kg of rice hulls, sufficient for 
50 hours of drying (10 tons of rice)). 

Source: Agricultural Engineering Department, The International Rice Research 

Institute, Manila, Philippines. 




driven air circulator and a rica hull fualad coaibustor. Tha purchaser of 
one of these units would nost likely be a farmer, in addition to drying 
his own grain «iould dry the grain of neighboring farmers for a fee. It could 
also be purchased by a group of farmers. 

Given the intermittent use of the dryer throughout the year, it is 
most unlikely that a P/V array, fully dedicated to running the dryer fan, 
could be economical. The most likely configuration would be the use of 
a dryer along with a farm irrigation systia. 

5.2.1 Rice Drying Load Profile 

Assume a farmer with two hectares under rice, and 2 MT/ha yield, pur- 
chases the dryer. He could use the Model II dryer for four days after har- 
vest to dry his grain. If he double-crops in Luzon or Visayas, he would 
use it for eight days per year. The total electricity consumption would be 
approximately 35 kwh/harvest, and the power requirements would be about 
1.5 kw (capacity). 

5.2.2 Extent of Mechanically Powered Drying 

Table 5.5 shows the numbers of dryers installed up to 1979. These account 
for drying only a small portion of the annual rice production. Sales of 

g 

dryers in 1978 and 1979, amounted to 63 and 73, respectively. Sales in the 
first three quarters of 1980, totaled 46. AHMDA estimates that future sales 
of flat type dryers and circulating type dryers to average about 580 and 80 per 
year for the next five years, respectively. If all rice were to be mechanically 

Q 

dried, the number of dryers required for the 1979 rice crop would be 20,000 
with a total capacity cf 70,000 MT/day. This can be compared with the current 
capacity of 10,000 MT/day, or the probable capacity in 1985 of about 22,000 MT/day. 


^Source: .\MMDA 

g 

Assumes 3.5 MT/day drying capacity and 100 drying days/year per dryer. 
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Table 5.5 


NUMBER OF RICE 

DRYERS INSTALLED AS OF 

1979 

Ovimership 

Number of Dryers 

Capacity MT/day 
(12-Hour Operation) 

National Grain Authority 

875 

3,083 

Private 

156 

2,059 

Industry 

919 

5,443 

TOTAL 


10,585 


Sou e: National Grain Authority, "National Drying Situation" 



5.3 lUc« Milling 


Ov«r 99 p«rc«nt of tho 1979 adlling operations art privately owned and 
operated. Two Major types of stilling eachines in use in the Philippines are: 

e The Steel Huller •• This is the stost popular type of sutehine 
currently in use. Various sises are available ranging frost 
200*300 kg/hour to 600*800 kg/hour stodels. Power requireatents 
range from 3 hp to 10 hp (electric) They account for over 
95% of rice mills installed, but only 57% of the rice*nilling 
capacity.il 

e The Cone Type Mills — These account for less than 5% of the rice 
mills installed, but mill about 43% of the rice. The average 
capacity of a mill is about 600 kg/hour and the power require* 
ments range from 10 hp to 40 hp (electric) .H 

Generally, t)te mills are powered by diesel engines. A recent studyl^ 
found that an average of 11 hp is required tc drive steel huller mills, 
while cone type mills average 42 hp. Cone type mills are generally located 
near the main throughfares and in towns away from the main source of paddy. 

2n contrast, steel huller mills are found in rural areas near the main 
source of paddy. This mill type is often household oriented, serving pri* 
marily the needs of consumers living within the village. 

5.3.1 Rice Milling Load Profile 

Rice mills are operated continuously throughout the year. However, the 
intensity of use varies from sonth to month, with peaks coinciding with 
the planting months. 

A recent study showed that the steel hullers were utilized an average 


^^Source: Polygon Agro*Xndustrial Corporation, Manila, Philippines. 

^^ational Grain Authority, "National Milling Situation", unpublished typescript 
12 

"The Technical and Economic Characteristics of Rice Post-production 
Systems in the Bicol River Basin." The Processing Engineering Dept., 

Institute of Agricultural Engineering and Tecltnology, University of 
The Philippines at Los Banos, November, 1978. 


5*12 




of 26% of rattd copacity and com type ailla an avarafo of 64% on a monthly 
basin. Table S.6 shows ths eapsclty utilisation ratas by typo and capacity 
for ths Bieol Rivsr Basin area for rica milling operations. 

S.3.2 Extent of Rice Milling 

Table 5.7 shows the milling capacity as of 1979. While there has been 
a significant increase in milling capacity, there is still a milling shortfall 
that has to be met. AMNDA estimates that the sales of the smaller steel 
hullere to average about 4,000 units per year for the next five years. Sales 
of the cone type machines are expected to average about 70 per year. Rubber 
roll type huller sal<'s are expected to average around 700 per year.^^ 

5.4 Corn Grinding 

Corn is the second largest single crop produced in the Philippines. The 
production in 1979 amounted to 3.2 million metric tons, representing an 
average annual increase of about 5.5% since 1977. The area under corn, how- 

14 

ever, has been fluctuating around 3.3 million hectares during this time period. 
Two types of mills predominantly used in the Philippines are: 

e Grinders — capacity range: 100»500 kg/hour; average capacity: 

200 kg/hour; typical power requirements: 3 hp electric motor, 5 hp 
diesel engine, or 6-8 hp gasoline engine. 

e Roller Mills — capacity range: 500-3650 kg/hour; average capa- 
city: 1200 kg/hour: typical power requirements: 15 hp electric 
motor, 25 hp diesel engine, or 35 hp gasoline engine. 

A recent study^^ indicated that on the average a grinder mill processes 
about 40,000 kg/month of corn. The regional variation in processing load 


^^These are similar in power requirements to the steel hullers. 

14 

Bureau of Agricultural Economics, Summary of Agricultural Production, 
1977, 1976, and 1979, unpublished transcript. 

^^Almeda, J.P. and Caddaro, R.A., "Milling Costs and Recovery Rates of 
Palay and Corn in the Philippines, 1976. •* Economies Research Report, 
1979 series. Number 7, Bureau of Agricultural Economics. 
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Tabu 5.6 


RICE MILL OSAGE PATTERNS 


Hours of Usage/Day 


Hill Type: 

Steel Muller 


Cone Type | 

Power HP (diesel) 

Bi 

10 

16 

Avar. 

11 

18 

37 

61 

B 

Rated Capacity kg/12 hr. day 

1300 


2500 

1500 

3550 


9500 

4000 

MONTH 

January 

■ 

■ 

2.6 

2.2 

■ 

5.5 

HI 

6.5 

February 

n 

a 

2.6 

2.2 

5.0 

3.4 

6.5 

5.8 

March 

3.1 

2.9 

3.1 

8.6 

5.0 

5.8 

10.3 

8.9 

April 

4.6 

3 . ; 

5.5 

4.6 

5.0 

9.8 

11.5 

10.6 

May 

4.3 

2.9 

5.3 

4.3 

5.0 

9.8 

8.6 

8.4 

June 

2.9 

B 

3.1 

2.4 

5.8 

3.4 

6.." 

5.8 

July 

2.6 

B 

2.6 

2.2 

5.5 

5.5 

6.5 

m 

August 

2.6 

B 

2.2 

B 

5.5 

5.5 

6.5 

B 

September 

4.6 

2.4 

3.4 

3.1 

B 

B 


6.2 

October 

6.2 

3.1 

6.0 

5.0 

B 

9.8 

12.0 

10.8 

November 

4.8 

3.1 

5.3 

4.3 

B 

9.8 

12.0 

10.8 

December 

B 

B 

B 

2.6 

3.5 

B 

B 

8.2 

Monthly Average 

3.6 

2.2 

3.8 

B 

4.8 

B 

6.6 

m 


Source: Calculated fr«n data in Process Engineering Departaient, op*cit. 
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Table 5.7 


1979 

RICE MILLING CAPACITY 


Ovmership 

No. of Mills 

Milling Capacity 
(MT/12 hr. day) 

National Grain Authority 

66 

17,220 

Industry 

15,396 

1,725,236 


Source: National Grain Authority, Unpublished Typescript, 1980. 


5-15 


vMTits from « low of 13,000 kgAnonth to 142,899 kg/nontb. Itollor mills 
procssi about 190,000 kg/month of com. Ttis ragional variation in proces- 
sing load for roller mills ranges from 33,000 to 450,000 ko/month. 

S«4.1 Corn Milling Load Profile 

Com mills operate throughout the year on an as-needed basis. There 
is some degree of montnly utilisation rate variation, but details on the 
month- to-month variation are unknown. Table 5.6 shows the operation charac- 
teristics for each type of mill. 

5.4.2 Extent of Use of Com Milling Equipment 

Discussions with agricultural machinery dealers indicate that about 
80% of the corn mills are the grinder type. Thus, an estimate of the total 
number of com grinders in use in 1979 is about 2700 and the number of 
roller mills is about 700.^^ 

AMMDA expects sales of corn grinders to average around 550 per year for 
the next five years. The sales of corn roller mills are expected to average 
about 60 per year for the next five years. 

5.S Continuous Cropping of Rice 

Continuous cropping of rice ("rice garden") is a new rice production sys- 
tem currently under investigation by the International Rice Research Insti- 
tute (IRRI) in Los Banos, Philippines. Presently, it has not been introducer, 
as a general agricultural practice. It has certain energy use characteristics 
that make it ideally suited for P/V systems use. In this technique, rice 
is continuously cultivated and harvested, resulting in four harvests per year. 

IRRI may soon introduce this technique to the fanning comnunity in the Philippines 

^^Assumed 80% of the corn is machine ground; 422,400 kg of corn is ground 
by one grinder in a year (i.e., 200 kg/hour x 6 hours/day x 22 days/month 
X 12 senths/year) ; 2,073,600 kg of com is grounded by one roller mill in 
a year (1200 kg /hour x 6 hours/day x 24 days/month x 12 months/year); and 
80% of ^e mills are the "grinder" type. 
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TABLE 5.8 


CORN MILLING OPERATING CHARACTERISTICS 


Hours/Day 



Low 

Average 

Grinder Mills 

3 

8 

Roller Mills 

3 

6 


Source: Calculated from data 


Corresponding 

Days/Month 


High 

Low 

Average 

High 

14 

16 

22 

23 

13 

t 

20 

24 

28 

in Almeda« 

et.al . 

, op. cit. 
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•nd oth«r rlc« frotring countriM around th« %iorld, with tht hop* that it 
could provida an off active aaana in increasing worldwide rice production. 

For a typical rice garden of about 1 hectare* the land is divided into 

2 2 

13 rice paddies of approxinately 600 b « and four seed beds of 25 m each. 
Each plot is sequentially cultivated* planted* and harvested in a %ieekly 
schedule. The principle behind the sequential operation is that by the 
tine the 13th plot is cultivated* the 1st plot is ready for harvest and re> 
planting. Thus* four crops/year are possible per hectare compared to the 
current Philippine average of about 1.1 crops/year /hectare. 

The advantages of the rice garden technique are: 

e Seasonal labor peaks are dispersed into constant year-round 
labor use that generate employment opportunities throughout 
the year; 

e Risk of insect attack or weather damage is minimised because 
rice in each plot is in a different stage of growth; and 

e Ihe continuous flow of cash from weekly sales allows the farmer 
to finance the farm operation himself and eliminates the need 
for financing. 

On the other hand, the continuous production system has rather stringent 
requirements for successful inplementation, such as: 

e Control over a dependable year-round water supply is essential. 

e Rice in all stages of growth in a small area* and the continued 
use of insecticides, may bring about insect resistance to insec- 
ticides quicker than in other less intensive systems. 

e A high degree of management ability by the farmer is needed. 

Rice farmers may also face resistance from laborers or neighbors if the^ 
try to modify their rice farming to use the continuous system. 

Typical equipment needed for a successful rice garden operation 
includes: 6.5 hp tiller, 5-7 hp small thresher, small grain dryer* aikd 
an irrigation pump. The latter is needed if a dependable year-round* 
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17 

gravity fad water supply is unavailable. 

5.5.1 Rice Garden Load Profiles 

The conpatability of the rice garden stethod with P/V power systems is due 
to the need for a year-round supply of irrigation water %diich closely aiatches 
the solar insolation levels %rt\ich are greatest during the dry sonths. Table 5.9 
shows the monthly water requirements for a 1 hectare rice garden. Nater re- 
quirements are the most important parameter defining monthly energy requirements. 

5.5.2 Extent of Use of Rice Cardens 

Currently, the rice garden method is an experimental technique. It is 
about to be publicized worldwide by IRRX. If the vtorldwide rice growing comnunity 
begins to accept this new technique, then the identification of P/V with rice 
garden method could result in the opening-up of a large marxet for P/V powered 
irrigation systems. 

5.6 Ice Plant 

The small ice plant is an innovative technology developed by Schultz 
Industries with the technical assistance of the Technology Utilization 
Support System (TUSS) of the Technology Resource Center (TRC) in the Phil- 
ippines. It is one of several improved technologies being promoted by the 
TRC for commercial utilization. The ice plant answers the need of country- 
side farmers and fishermen for a reliable source of ice and refrigeration. 

It is ideal for rural areas and fishing villages too small or too remote to 
be serviced by large ice plants. In such villages, ice has beccxne a very 
expensive and scarce commodity. 


17 

For more information see: 

Norooka, Y., Herdt, R.W. and Haws, L.O., "An Analysis of the Labor-Inten- 
sive Continuous Rice Production System at IRRI." The International Rice 
Research Institute , Research Paper, Series No. 29, May, 1979. 

Morooka, Y., Masicat, P., Cordova, V. and Herdt, R.W. , "Aliwalas to Rice 
Garden; A Case Study of the Intensification of Rice Farming in Camerines 
Sur," Philippines, IRRI Research Paper , Series No. 76, August, 1979. 

The Rice Garden Handbook, unpublished typescript. 


5-19 


TABLE S.9 


XMUGATXON WATEB REQUXRBNENTS FOR CONTXHUOUS CBOPPXNG OF RXCE* 



Mater Beguiraments (mn/month) ^ 

MONXH 

Evapo transpiration 

Seepage and 

Percolation 

Effective 

Rainfall 


January 

132 

112 

44 

333 

February 

156 

112 

20 

413 

March 

209 

112 

27 

491 

April 

242 

112 

30 

540 

May 

206 

112 

102 

363 

June 

156 

112 

126 

233 

July 

136 

112 

144 

177 

August 

135 

112 

136 

161 

September 

122 

112 

147 

145 

October 

132 

112 

127 

195 

November 

109 

112 

151 

117 

December 

109 

112 

96 

206 


^AssuB^tions us*dt Sec Tablt S.l« 

Additional Afuaiption 

Land araa irrigatad par day 8600m^ <11 plots ♦ 12Cto^ taad bad ) — 
2 plots are under preparation or being harvested on any given «reek. 
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Aside fre« fish snd food prossrvstion* the ios plant has other iaportaat 
uses. Its engine can sasva as a generator to produce elactrieity« oparato a 
rice sdll or an irrigation punp. The freesing tank can be used aa oold 
storage by sisply ranoviag the brine solution. And its condensing fan can 
dry crops, fish and clothes. 

The ice plant has many advantages over ordinary ice plants, such ast 

e low cost 

e ease*of-operation (requires only two people 
to run it) 

e capacity sufficient for the needs of small 
coaiBunities 

e reduced delivery costs. 

5.6.x Ice Plant Profile 

The ice plant is contact and self*contained. manning on a two«cylinder 
diesel engine, it can produce 1.5 tons of block ice a day, with three cycles 
per 24>hour operation. Maximum processing tint is eight hours requiring 
one cubic meter of fresh potable water per day. The ice plant requires 
mirinum technical skills to operate and needs only two operators. 

Due to the 24-hour operating characteristics of the plant, the sise 
of the P/V array required %«ould be laarget however, this exanple is used 
to demonstrate the cost characteristics of a system at the Ufper end of 
the scale of technologies being investigated in this study. Technical 
Specification of the system is as follows t The SMin coog>onent is an ice 
maker consisting of an open-type cong>ressor, twin cylinder engine, fly 
wheel and drive pulley, refrigerant freon - 12, service valves, receiver 
and oil separator. The technical features of the 1.5 ton ice plant include: 
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• 16*21 Itp dicstl •ngin« or 15 hp oltetric aotor 

• 2.25 litort/hour of di«s«l consunption 

• Op«n«typ« conprostor with 7-10 tons rsfrl^srstlng cspsclty 
5.6.2 Extsnt of Oss of leo Plant 

It is sstinstsd that s plant of this sisa %iould ba adaqoata for a 
fishing village with a daily fish catch of 1.5 MT/day or a village with 
a population of .15 » 000. 

Currently, there are very many fishing villages too far from large 
ice plants that have to liinit their fish harvest due to lack of preser- 
vation facilities. These fishomen. (600.000 in number), account for 50% 

16 

of the fish harvest. Since the average annual fish harvest of such 

19 

fishezmen is 400 kg/year/fishermen. the quantity of ice required for pre- 
servation is 240 million kg/year. Thus, the potential number of ice plants 
required would be at least 400. 

5.7 Prawn and Fish Hatchery 

Prawn and fish aquaculture in brackish and fresh water ponds is an 
industry that is rapidly being developed in the Philippines, (hirrently 
there are 302 hatcheries operating in the Phi*.ippinea, each producing 
about 10 million fry per year.^^ 

Prawn and fish production is to be expanded by increasing stocking 
densities (from 4000 fry/ha to 50,000 fry/ha) and by increasing number 
of ponds (currently 176.000 ha) in use. This production increase is going 
to require increased hatchery facilities. Since all hatcheries have to be 

1 0 

Bureau of Fisheries and Aquatic Besources (BFAB) 

Calculated from data in Philippine Yearbook. 1979 
^°BFAB 

^^Southe' %t Asian Fisheries Development Center (SEAFDEC) . Iloilo 
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located adjacent to sources of good quality water « often away from easy 

22 

access to grid power, they have to use small gasoline generators (5*10hp) 
for power. 

5.7.1 Prawn and Fish Hatchery Load Profile 

Typical equipment required in a hatchery is shown in Table 5.10. It 
also shows the equipment usage profile. This system is adequate for the 
production of about 10 million fry per year. 

5.7.2 Extent of Use of Prawn and Fish Hatcheries 

As mentioned previously, there are currently 302 hatcheries in opera- 
tion. SEAFDEC operates 15 at present and expects to triple the number within 
the next few years. Data on rates of increase of the number of batteries 

is not available. However, an approximate estimate of the potential number 

23 

of fish hatcheries required is 1,700 , supplying ponds producing a total of 

2,000 kg /ha/year of fish. This can be compared to the production in 1977 of 
657 kg/ha/year. Of course, larger hatcheries producing well over 10 million 
fry /year are possible, and in fact, one such operation requiring alsout 60KW 
of power was being contemplated by a private industry group. 

5.8 Support Facilities for Large Comnercial Farms 

Many large commercial farms (sugarcane, coconut, coffee, pineapple, 
etc.) have facilities to store equipment, and to perform minor preventive 
maintenance activities. These facilities also provide housing for a number 
of permanent employees. 

Equipment required for a facility would include lights, water pmp, 
transceiver, and possibly a refrigerator. Power requirements for this 


23 

Assuming 5 fish/kg at harvest, 50,000 fry/ha stocking density; 50% 
mortality, 170,000 ha of fish ponds, tvro harvests/year and 10 million 
fry /hatchery /year . 
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TABLE 5.10 


EQUIPMENT AND USAGE PROFILE FOR A PRAWN/FISH HATCHERY 


Equipment 
Water Pump 


Aerators 

Lights 


Power Required Usage Profile 

100 N electric motor 4-6 hours/day — pumps 

4-8 M^/day with a 5-8 M head 

0.7 KH electric compressor 24 hours/day 

Five 40 H fluorescent lights 5 hours/day 


Source: Pudadero« B.V., Jr., SEAFOEC 
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fAcility «Nnild b« coN(patibl« with th« PA syAtAM being conaitered in this 
study. A siadlsr facility would be required for the 70 forestry ststiMis 
in the Philippines. These ststions sre set-op and sMintained by the Bureau 
of Forest Developsient and are used for forestry sMnagenent. 

5 Support Facilities Load Profile 

Table 5.11 gives the type of equipment required and the load profile 
for small support facilities. Power for such facilities could be provided 
by small gasoline generators of about 1.5XM. 

5.8.2 Extent of Use of Support Facilities 

A recent estimate of the number of large farms in the Philii^ines is 
not available. The 1971 census of agriculture showed that there were about 
4300 farms over 50 hectares in sire in the commercial farm class. The average 
size of the farms were: 

e sugarcane - 175 ha 
e coconut - 150 ha 

e other - 355 ha (fruit, coffee, abaca, cattle, etc.) 

Since 1971. there have been svibstantial increases in the land culti* 
vated with the above commercial crops. The Bureau of Agricultural Eco- 
nomics experts contended that it is unlikely that the proportion of large 
farms in these crops «iould have have changed. Based on this assuiqption. 
the number of farms over 50 ha in these crops are shewn in Table 5.12. 
Discussions with a variety of persons appeared to indicate that a large 
majority of these farms would not have easy access to grid power. 

Additionally, the current energy devleopment plans call for plant* 
ing 200.000 ha of new land in sugarcane for alcohol production. If a 
maintenance facility is required for every 200 ha. then potentially an 
additional market for 1000 small generators %fould emerge. 
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TABLE S.U 


EQUIPMENT AND USAGE PROFILE FOR SUPPORT FACILITIES 


Equipment 

Lights 

Hater Pump 


Transceiver 

Refrigerator 

(optional) 


Power Required 

100 W (Forestry Station) 

600 W (Maintenance Facility) 

0.7 KW electric motor 
(higher power motor may be 
required, depending on pumping 
head) 


Usage Profile 
5 hours/day 

*» hour/day (Forestry Station) 

2 hours/day (Maintenance Facility) 


60 H 0.5 hours/day 

400 H 4 hours/day running time 


TABLE 5.12 


ESTIMATED NUMBER OF FARMS OVER 50 HA IN AREA IK IBBO 


Crop 

Sugar cane 
Coconut 
Other 
Total 


Nuwber of Fatros 
2100 
2000 
1400 
5500 


Source: Estimated from data in 1971 Census of 

Agriculture and the 1979 Philippine 
Agriculture Factbook and Buyers Guide . 


Oth«r r«not« locfttions %ih«r« «ueh «m 11 poiMr 9 «Mr«tlon units would 

24 

bs rsqulrsd includs forestry stetlms (70)* 

Ihusi the demend for such smell units hes en vsfmx bound of ebout 6*500 
units. 

5*9 rish Ponds 

Fish pond development is the most outstending inlend fishery operation 
in the Philippines. They era developed from mengrove swemps* estuerine 
erees* tidel flets* end shellow eoestel erees, end ere used meinly for the 
reering of bengus (milkfish) end shrimp* in breckish weter. 

The everege sise of e fish pond operation is 20 he. Currently* fish 
ponds operete et low stocking densities of less then 10*000 fry /ha (cong>ared 

to 200*000 fry/he in Teiwen) * end use natural elgee for feed* There 
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is e growing trend* end e government policy for increasing the yield end 
output from fish pond operations. Currently* over 95% of the ponds depend 
on tidal water exchange for weter transfer. However* with increased fish 
stocking densities* weter pumping will be essential since a water exchange 
rate of 20% will be required (20*000 gal/hr/ha — 75 m^/hr/ha). 

5.9.1 Fish Pond Load Profile 

Pumps are operated throughout the year. Puaqping takes place between 
0400 and 0900 hours for about 5 hours. Frequency of operation is 2*3 
times a week. During the hotter months (March to June in the Iloilo area) 
an additional 2*3 hours of pumping is required at ebout 1500 hours. 

Type of punps required for fish pond water exchange are low head (2*3 m) * 
high volume pumps. The water exchange requirements can )>e satisfied by the 
following punp configurations for a 20 )ta fish farm* 
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The 8500 fish farms are also a possibility* however, they ere smaller (20 ha) 
and thus may not always required such e facility* 

^^Bureau of Fisheries and Aquatic Besources* 


5-28 


• Six indi axial flow puxp ooaplad to a S tap yaaolina angina* 
dalivaring 2SOO litara par ainuta (660 gpai) at a 3 a taaad. 

Muabar of punpa raqairad ia four (XStal daaign). 

a Four ineta eantrifugal ponp eoivlad to a 10 tap diaaal angina* 
dalivaring 2S00 litara par ainota (660 gpa) at a 10 a taaad* 
tajabar of punpa raqairad in. four* 

lha typo of punp eooaonly uaad ia ttaa eantrifugal puap. Tatala S*13 ataowa 
ttaa uaagi profile for ttaa punpa. 

S.9.2 Extant of Oaa of Fiah Ponda 

26 

Xn 1977* ttaara ware 8524 fista fama operating on 176*000 taa . Itaaaa 
fazna* and any additional faxaa that nay raault fron ttaa Five. Year Develop* 
nant Flan* would fora ttaa uppar-bound of ttaa potential aarkat. 

5.10 Salt Manufaetura 

Salt nanufacttira through ttaa cryatallation of aaa watar* ia an in* 

pertant industry in ttaa Ptailippinas. Ttaa quantity of salt produced annually 
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anounts to about 200*000 MT « produced on about 200*250 salt farms. 

The process employed in salt manufacturing is rather simple t sea 

water is pumped into retention tanks and as its salt concentration increases* 

through evaporation the liquor is transferred to smaller tanks. The latter 

transfers are by gravity. Finally, the highly concentrated liquor is trans* 

f erred to brick*lined crystallation tanks. Pusping is sometimes required at this 

stage* depending on the salt pond design. When all the water has evaporated* 

the salt is manually scraped off the bricks and stored in a silo or sacks. 

Salt is manufactured only during the dry season* which in Iloilo, a 

major salt producing region* is January to May. During the wet season* 

the salt ponds are used to cultivate backish water* such as bangus (milk* 

fish) or prawns. An average sise of a salt manufacturing facility is about 
10 ha. Currently no pusping is required for fish cultivation. 

^^Bureau of Fisheries and Aquatic Resources. 

^ ^Philippine Yearbook , 1979. 
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OHR estimate based on average production per farm of about 600*800 NT/ha. 
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TABLE 5.13 


POWER REQUIKED AND USAGE PROFILE FOR 
FISH POND OPERATION (20 HA) 


Equipment 

Power 

Usage Profile 

Four 6" axial flow pumps 
OR 

5 hp gasoline 

S hours/day (0400*0900 hours), 
3 days/week , 52 weeks/year 
AND 

Four 4” centrifugal pumps 

10 hp diesel 

2 hours/day (1500*1700 hours) , 

3 days/week during March to June 


Source: DHR site visits 
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However, as msntionsd praviously* if stocking dansitias ara to ba incraasad, 
Mchanieal punning will ba raquirad. 

5.10.1 Salt Pond Load Profila 

A typical puB^ing unit raquirad for salt sttnufacturing is a 6* low 
haad, high voluna cantrifugal pvxmp couplad to a 10 to IS hp diasal angina. 
This is usad to pung> saa watar into tha first eoncantrating tank. Dapanding 
on tha pond layout# ona or two 3** pung>s couplad to 6-8 hp diasal anginas can 
ba also usad. Thasa punq>s ara raquirad for puiiq>ing tha eoncantratad liquor 
into the crystallization tanks. Tha small pusq>s would not ba usad during the 
%ret season for fish cultivation. Table S.14 gives the power raquiraments 
and load profiles for a typical salt/fish operation. 

5.10.2 Extant of Use of Salt Manufacturing 

Tha average production of salt in tha Philippines is about 80-100 
Mt/ha/yaar. Since total production of salt in 1977 was about 200#000 MT« 
tha area raquirad for salt production is about 2000-2500 ha. Since each 
salt farm is approximately 10 ha in size# the number of salt farms is about 
200-250. At present# there is no estimate of tha expected increase in tha 
number of salt farms in tha next few years. Thus# 250 salt farms could be 
usad as the upper-bound on tha number of salt farms that potentially could 
use PA power. 

S.ll Miscellaneous Small Power Applications 

Thera ara many small power applications in tha Philippines tdiara photo- 
voltaics could prove to be an ideal power source. Thasa include: 

• Fisheries stock gathering — Most hatcheries must collect young 
fry or specimen from tha wild or ocean and than transfer them to 
the hatchery. During tha collection process# which is dona in 
ramobe locations# power is raquirad for pumping small amounts of 
water or for aeration. Currently thasa fractional horsepower 
pumps ara powered using small gasoline anginas or bsttarias. 

Problasis with tha currant po«iar sources are: noisy gasoline 
anginas disturb fish collection: and batteries have to ba taken 
into town for charging# resulting in significant damage to tha 
batteries due to silshandling. 

• Coamunication — Most large fazms and fish pond operations require 
power to operate a transceiver. Currrently these are battery pow- 
ered# with the inherent problems associated with battery charging. 
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TABLE S.14 


POMEB REQUIRED AWD USAGE PBOTILE TOR SALT/TISH PBODUCTIOW 

0««q« Profilt 


Equiptnent 

Power Required 

Fuel Consumed 

January - May 

June - December 

— nriKi 

6** pump 

10-15 hp 

10 liters/day 

5 hours/day 

S hours/day 

TWO 3" pumps 

6-8 hp 

10 liters/3 days 
for two pumps 

1 hour/day 

— 


Source: Iloilo salt farm site visits. 
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• Battery charging in logging aitaa ~ At praaam. eonaidarabla in- 
cenvanianca ia eauaad to logging oparationa in foraata dua to 
diaehargad battariaa. Loggara hava to uaa aaall gaaolina ganar- 
atora for battary charging. 8oa» ara avan atqpariaienting with 
•nail wind poaarad battary ehargara. 

a Agricultural axtansion uaa — Agricultural autanaion aganta hava 
a naad for a powar aourca to oparata thair alida projactora uaad 
in fatnar aducation.^^Currantly. tha naad ia nat through anall 
gaaolina ganaratora.^ Satall battary powarad alida projactora 
%«ould aaaily provide tha aama aarvica. Thera ara three poaaibla 
altamativaa for charging thaaa battariaa, each with thair o*m 
advantagaa and diaadvantagaa. They arat 

— Uaing grid power for charging battariaa. A cheap 
altamativa, but tha axtanaion aganta do not alwaya 
hava accaaa to grid power. 

— Doing tha alternator in tha vehicle for battary charging. 

A faaoibla altamativa if tha vehicle alternator ia in- 
craaaad in aiaa. However, axtanaion aganta do not alwaya 
drive long enough to adequately charge tha battariaa. 

— A P/V battary charger, lha anall array could be attached 
to the vehicle roof and could be a convenient aourca of 
power for charging the battariaa. 

There are other battery charging applicationa in the agricultural 
aector, but the above application providea an overview of the variety of 
exiating applicationa. 

5.11.1 Battery Charging Load Profile 

The battary charging power raquirananta depend on tha power raquira- 

raenta of tha aquipnant and tha intanaity of uaa. T&bla 5. IS gives power 
raquirananta and intanaity of uaa aatinataa for tha above applicationa. 

5.11.2 Extant of Uaa o f Battery Charoera 

An accurate aatinata of the extant of ^tantial narkat is difficult 

to naka. However, an indication of auirkat slsa can be gauged fron tha 
following facts t 

a Thera ara 302 fish hatcheries currently operating in tha Philippines. 


90 

The World Bank is financing tha purchase of 200 projectors and gasoline 
generators for use by tha extension agents. 
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TABLE S.15 


POWER BEPUIRED AND USAGE PROFILE FOB 
BATTERY CHARGING APPLICATIONS 


Usage 

Equipment 

Fisheries Stock 
Gathering 

Small Pump 

Logging Site 
Battery 
Charging 

Automobile 

batteries 

Conununication 

Equipment 

Transceiver 

Agricultural 

Extension 

Slide Projector 


Power Required 

Useaqe Profile 


8 hours/%reek, 

20W 

year round 

140W 

2 hours/day 

lOOW 

1 hour/day 

400W 

S hours/week 



• ntar* «rt About 250-200 logging oltoo in tho Philipplnoo* 

• Thoro art about 15,000 largo taxms and fiah ponds oporating 
in tho Philippinoa. 

o Tho eadro of oxtonaion agonta in tho ?hilipt;''*a nuabora 10,000, 
and tho Buroau of Agricultural Extonaion hepo • to provido ono 
alido projoetor par fivo oxtonaion agonta. 

Thus, tho upper bound for PA battery charging application market ia about 

17,500. 

5. 12 Marginal Appli eat ions 

There are acvoral other applications uhich would bo technically feasible 
under certain special circumstaneos. They include: 

o Piggeri*' — An average sized eoasnorcial piggery in tho Philip- 
pines ibout SO sows. Equipment used includes a 3 hp haimer- 

mill, 3 hp mixer, 1 hp water pump, and 1 KW of fluourescont lights. 
Since this equipment is used throughout the year, it is suitable 
for a P/V generator. However, the P/V generator would have to 
compete with a biogas electricity generator: thus, it is unlikely 
that PA would prove to be cost -competitive. 

o Abaca Strippers — There are about 12,000 small, l.S hp gasoline 
engine driven strippers in use in the Philippines. They are used 
throughout the year and would be ideal for use with a small 1 KW 
P/v generator. However, the machines have to be moved from field 
to field in many instances and due to portability problems of 
PA generators, they would not be suitable. 

• Rice Threshers -- Small rice threshers, driven by 2-3 hp gasoline 
motors, are commonly used in the Philippines. However, the need 
to move them from field to field makes it tmsuitable for use with 
a PA generator. 

These applications would be feasible if the equipment does not have to be 
moved frequently or moved a great distance. In the case of the piggery, PA 
use would be possible if biogas electricity was inappropriate. 
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S.13 Sviwnary 


The following table suanarizes the characteristics of ayn^icatlons 
adaptable to the use of P/V power systens* 


CHARAC Xr ^ STICS OF APPLICATIONS 
ADAPTABLE TO ln£ USE OF P/V POWER SYSTEMS 


Slit UtlMM of 


aspu^EiPP 

Pawai 


iMtnr 

t.eut.4 

eaflm 

tka Oarraat 
Mstaat af Uaa 

Hffntm. tt aiul 

Tatal 

Pawar 

OMa) 

■steliery-Flah Stock 
Gathorias hm^ 

0.02 

0.01 

10 

500 

5 

aaSie CoMMalcacioa 

0,1 

0.05 

100 

15,000 

450 

iattory Charcar*Utiiat 
Optracioao 

0.14 

0.00 

110 

200 

14 

asrlcvltart latoasloa 
aw4io-rioMal Sguisaont 

0.4 

d.07 

100 

2,000 

140 

SroMi 4 ruh ■atchtry 

0.0 

5.1 

0,720 

500 

1,550 

feraatry Statiae 

1.2 

0.7 

flO 

70 

50 

CoMarclal ran MaiataasBca 
TarS 

1.2 

I.M 

2.550 

5,500 

0.000 

Kiea Cardoa IMA** 

l.f 

2.0 

2.420 

Mnpariaanial 

- 

Cera CrtaMar 

2.) 

l.lhi.7 

1.550-1.000 

2.700 

10,200 

Mica mn (aaaJ!) 

).l 

2.4 

5.250 

14.700 

52.200 

Mica MUl (aaaras*) 

4.4 

2.1 

2.700 

4.000 

0.400 

tica Hin (larsa) 

Irrisotiaa far Mica Mouhla 
Cfapplnf 

(IHA to 4MA Plata) 

Xrrisatiaa far Mica MauMIiai 
Croapias * SiasU Crap 
Cacm (m to MU plots) 

7.2 

4.0-4.0 

4.0-4.0 

4.5 

5.5-10.0 

5.5-10.0 

0.500 

2.150-7.050 
5.100-10.170 -i 

4,000 

20,000-40,000 

25.200 

155.400 

Piak PaaM lOM 

^•0 

7.4 

10.440 

2,300 

10.500 

risk aa4 tolt Poa4a IMU 

5.0 

7.0 

0.400 

250 

1.750 

Piak foaf tOlU 

10.0 

14.1 

21.200 

5,700 

54.700 

Maall lea Plant 

11.0 

75.0 

04.500 

400 

20.200 

Cam Mallar Mill 
Total Paaar MafulraM 

11.2 

0*0-57.0 

0.050-40.720 

700 

14.000 

540.000 


* • d«p«ndin9 on hours of daily usaga paak powar raquirasiants My be lass than 
or graatar than capacity power raquirancnts. 

•• • HA • Hactara 


6.0 MAWKET ASSESSMENT 


6*1 Introduction 

nie Mtrkot six* sstimtss for photovoltsies in ths Ihilippinss srs 
bsstd on tiio hypothesis that a narkat will start developing when p/V 
systenu are cost-conpetitive« on a life^eyel* basis* when eonpared to the 
least cost* practical alternative. At this point the naxket share of P/V 
will be cl(»e to aero as the conventional systems have the advantages of 
existing supply and repair systems* tradition* less initial capital in- 
vestment and greater end-use flexibility. As the cost advantage of PA 
over conventional systems grows so will its market share. Once the cost 
equality point for PA is passed* their rate of penetration will be deter- 
mined by other factors such as: eqiiifment turnaround rates* awareness* 

availability of finance* marketing strategies* availability of distribution* 
installaticxi* and maintenance facilities and other market related factors. 
Another assumption made in estimating the market is that PA systems will 
first penetrate into areas where users are already using mechanically or 
electrically powered equipment. For exanple* PA systestt will be more 
acceptable to a farmer using a gasoline engine driven punp than one who 
irrigates the field manually. 

In Section 6.2* the methodology used in the market size estimation 
analysis is described briefly. Section 6.3 discusses the necessity of 
conducting an economic cost/benefit as well as financial costAenefit 
analysis. Section 6.4 samarizes the market and institutional factors 
that constitute incentives and barriers to PA use. In Section 6.5* a 
series of cost-competitive analyses are described. It identifies the year 
in which various PA applications become equal in cost (on a life-cycle 
basis) to the least expensive conventional power system. Finally* in 
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Section 6.6« an annual potential aarket sise aatiaate ia obtained for 
1982 through 1990. 

6.2 Market Site Eetiaation Methodology 

Market size eetiaates are developed in two stages. In Stage 1* the 
llfe>cycle cost of P/V systems is compared to its nearest comrentimal 
power system for a variety of applications. For example, for applications 
requiring a power capacity of about 1 KH or less, the ccn^titor is assumed 
to be gasoline driven generators. For larger systems, the competitor is 
diesel driven generators. The life-cycle costs of P/V systems and the 
competing conventional systems are calculated on an annual system purchase 
basis, from 1980 to 1990. Since the PA array and balance of system costs 
are steadily decreasing and conventional system and fuel costs are increas- 
ing, at some point in time the costs become equal. That is to say, when 
costs became equal, a PA system installed in that year costs as much as 
a conventional system installed in the same year, as measured on a life- 
cycle basis. Thus, the analysis enables one to determine the year when 
PA systems first become competitive with the competing conventional systems. 
Zn the next stage, the upper bound on the PA market (defined by the extent 
of use of various applications) is modified by the equipment turnaround 
rates, financing availability and other factors to obtain an estimate of 
the possible annual sales of PA systems in the Philippines. Due to the 
inherent uncertainties prevalent in such predictions, vre provide three market 
size estimates: "most likely", "increased activity" and "optimistic", and 

their definitions are described later. 

6.2.1 Cost Analysis 

The cost analyses are based on accepted life-cycle costing principles. 
Both a financial and an economic life-cycle cost analysis are conducted 
due to the reasons explained in Section 6.3. 
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To rofloct inhoront oneortointiot provalont in prodieting futuro 
txtikU* Mvoral tconarios aro considtradt 

a Financial analysis using a raal fual cost asealation of 16% par 
yaar for gasolina and 10% par yaar for diasal. This corrasponds 
to historical asealation ratas from 1975 to 1980.^ For aadt casa« 
two loan ratas of 21% and 14% ara usad. Tha toxwmx corrasponds 
to the currant co a— s reial bank rata and tha latter to tha develop* 
nant bank loan rate. 

o Financial analysis using a raal fual cost asealation of 3% par 
yaar for gasolina and diasal and a loan rata of 14%. 

o Econosde analysis using a raal discount rata of 12% and a raal 
fuel cost asealation rate of 3% per year. These rates ware 
recoonended for use by Dr. Mohan Munasinghaf Energy Economist « 

The World Bank# Washington* D.C. 

The methodology used for the analyses and the input data assumption are 
described in Appendex E. 

6.2.2 Market Sire Estimation 


P/V market size estimation methodologies that use current and projected 
gasoline and diesel generator sales as an indicator of possible P/V sales can be 
misleading . For exan^le* in the Philippines most large diesel driven generators 
are used to provide back-up power in the case of grid power failure. Furthermore* 
in many agricultural applications* gasoline and diesel engines are directly 
coupled to equipment* without the need for an electricity generator. Thus* 
in this study* generator sales are not an adequate indicator since they do not 
take into account a large segment of the feasible agricultural sector market. 

Our "bottom-up" approach begiiu by estimating the upper-bound of the 
potential market. The upper-bound is defined as the peak power required for 
the total number of cost competitive* practical applications. The upper-bound 
is modified by the new equipment installation rate to obtain an estimate of 


^ This assumption implies that the extraordinary fuel cost escalation from 
1975 to 1980 will continue. At 10% and 16% real fuel cost escalation* a 
barrel costing $40 in 1980 will cost in 1990 (in constant dollars) $104 
and $176 respectively. 
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th« ai^UcAtions th«t aay b* lMtaU*d in • pnrtieulnr y««r. 1h« aodifind 
potMtlal anrknt in thnn forthnr xnduond to zoflnet othor eenntraints to 
nchinving thn potnntinl anrknt. Ihonn inelndo awnrnntss* financing* institu- 
tional barriart* and other aarkat ralatad factors. 

6.3 Hand for Financial and Econondc Cost/banafit Analysis 

bong-tam financing of photovoltaic systaas is likaly to ba handled 
through tha govammant financial systaa. Most long-tam financing in agri- 
culture is directed through tha davalopmant banks* which are in turn partially 
financed through nulti -lateral donor agencies* such as tha Asian Oevalopnant 
Bank and tha World Bank and bilateral agreements between the Philippines 
and donor countries. These banks function not only as lending agencies but 
also as agents of government policy objectives. This dual function creates 
the need within the development banks to evaluate loans in terms of their 
econmnic benefits to the nation as well as their benefits to the potential 
applicant. The World Bank has been instrumental in developing a methodology 
for the evaluation of economic benefits to the nation from investment pro- 
jects. Most development banks financed by the World Bank have been encouraged 
to adopt this economic analysis of projects as a part of their lending eval- 
uations in addition to the more traditional* business-oriented, financial 
analysis. ^ 

Interviews with the Development Bank of the Philippines' planners indi- 
cated that the bank will* in the future* adopt the economic analysis of 
projects as part of their evaluation of loans. Once this practice has been 
instituted* loans will be given according to the following criteria: 

• Loans would be given if projects pass both and economic and finan- 
cial analysis. 


^ For details on the World Bank economic analysis methodology see: tyn 
Squire and Herman G. Van Der Tak* Econewie Analysis of Projects * the 
Johns Hopkins University Press* 1975. 
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• If • project pastes an aeononie analysis and not a financial 
analysis, it %»oul4 ba »ora likaly to raeaiva funding than if 
it passas a financial analysis and fails an aeonode analysis* 

a Finally, if a project fails both an aconcnic analysis and 
financial analysis it will not raeaiva funding. 

Considering that »ost long*tam agricultural financing in the 
Philippines is presently directed through the Oavelopnent Bank of the 
Philippines, American photovoltaic firms wishing to tell in the future 
to the government or to government-financed projects s«y have to justify 
on economic grounds the viability of these systems. DHR, in considering 
potential photovoltaic applications, has included in its evaluation of 
photovoltaic systems both an economic and a financial analysis. The 
purpose of using both types of economic evaluation is to provide photo- 
voltaic manufacturers with an idea of the economies under which these 
systems will be financed by the Development Bank of the Philippines. 

Briefly, an economic analysis is defined here as an attempt to value 
the contribution to the country's basic socioeconomic objectives made by 
a project. In practice, an economic analysis involves the use of prices 
for goods and services that are free from distortions in the marketplace 
and reflect the real, economic value of the good. For example, price of 
gasoline at the National Philippine Oil Corporation refinery outlet is ($1.18 
per gallon, including wholesale markup) . Taxes and duties have raised this 
price to ($2.42 per gallon) and have distorted the market for gasoline.^ 

In an economic analysis, the price of $1.18 per gallon would be used in the 
evaluation of the costs/benefits of a gasoline engine. This approach differs 
from a financial analysis that would use the higher price inclusive of taxes 

3 The prices are as of August 15, 1980. The corresponding diesel prices 
are as folltmrs: Refinery Outlett $1.18 per gallon (including tiholesale 

markup)} Retail: $1.43 per gallon. 
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and dutiat. To a buainaaaman, tha lattar abroach is aueh aora valuabla 
than tha foiaar. Howavar« to a davalopMnt plannar tha acononic analysis 
would ba ralativaly aora iaportant. OHR's analysis is not intandad to ba 
a priaar on aconoaic analysis of projacts. It is diraetad at illustrating 
tha potantial ehangas that could occur in the aaricat for photovoltaics as 
a result of using a different aethodology for aconoaic evaluation. In 
general, it can be said that tha aconoaic analysis of projacts will tend to dalav 
introduction of photovoltaic systems into tha aarkatplace . Further details 
will be provided on the factors that influence tha aconoaic analysis of 
j^otovoltaics in the next section. 

6.4 Suinmary of Incentives and Barriers to P/V Use in Agriculture 

The purpose of this section is to sumnarise OHR's perceptions as to the 
major non-economic incentives and constraints to P/V use in Philippines agri- 
culture. The Philippines offers a mixed bag of incentives and disincentives 
for the use of photovoltaics in agriculture. On one hand, the government 
offers a number of financial incentives designed to spur the introduction 
and use of non-convent ional energy technologies (including P/V) into Philip- 
pine society, while on the other hand, there are a variety of business and 
financial practices that will act as constraints on the development of a 
P/V market. For American P/V manufacturers, these constraints center on: 

1) the lack of long-term capital in the agricultural sector tliat could be used 
to finance P/V products; 2) the possibility of foreign competition particularly from 
German, Japanese and French P/V manufacturers; 3) potential service/mainte- 
nance problems for BOS components that require skilled labor or storage of 
high value parts; 4) existing credit arrangements between dealers/wholesalers/ 
manufacturers; and finally S) the degree of awareness and lack of information 
on behalf of end-users and skepticism by planners and policy makers about P/V. 


6-6 



A uvmmxy of eurront Fhilippino buoinost/finaneiAl praetieoa it pro* 
vldtd in Ttblt 6.1 with DHR*t ptrctption of tho rolativt dtgrtt of constraint/ 
inctntivt for tsch of the prscticts identified. Further detail on eadi 
constraint/ineentive can be found within the text. 

In developing a aadeet for photovoltaics in the Philippines* the con- 
straints* particularly the lack of long-term capital* will outweigh the in- 
centives given for photovoltaic use. The high initial capital costs for 
photovoltaic system coupled with the shortage of long-term loans would 
prevent many consumers %rt>o would be interested in P/V systems from purchasing 
these syst«i>s» OHP feels that the present inadequacy of long-term capital 
in the Philippines is the single most important impediment to the development 
of the PA market . 

6.5 Cost Analyses 

The financial and economic cost analyses are based on methods* assun^- 
tions and data currently being used by the Filipino financial community in 
assessing the feasibility of agriculture sector capital investments. The 
input to the analyses are described in detail in Appendix E. Also described 
in the same appendix is the power required and energy usage profile for the 
applications described in the previous chapter. 

Table 6.2 shows the results of the financial analyses real fuel escalation 
rates of 16% (gasoline) and 10% (diesel) in two cases: commercial bank loan 
rates of 21% and development bank loan rate of 14%. The table indi- 
cates the peak array size necessary to supply the energy required for var- 
ious applications* the first year in which the P/V system becomes equal 
in cost with its closest competitor* and the life-cycle cost per XWh in 
the first year of cost-competitiveness (in nominal dollars) . For example, 
in scenario 1, 0.8 KW (capacity) standard case requires 1.77 KWp array and 
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TABLE 6.1 


CHAMCTE1UMT20N OF BUSINESS ENVXR0NNBNT/PXNM9CXAL BABKIEBS. 
CONSTRAINTS AND INCENTIVES TO PHOTOVOLTAXCS 


DtgrM of 

Oon«traints/Xne*ntiv«8 

Ar«a Prosont Status Towards Photovoltaics 


BUSINESS ENVIRONMENT 


No effect 

Daalar/Importsr/Manu- 
facturar Relationship 

• Dealers often act as exclu* 
sive agents for products. 

No effect 


e Sales axe on indent basis. 

Moderate 


• Credit texam range up to 
60 days for snail equipnent— 
installnent paynent texan for 
large itens (25% deposit* tvo~ 
year ninthly installawnts) . 

disadvantage 

Service/Maintenance 

e Dealers do not usually 
stock' high value parts. 

Moderate 

disadvantage 


e Maintenance of satall sys- 
tems left to purchaser- 
large systems serviced by 
dealer. 

Small 

disadvantage 


e Warranty terms are one and 
two years normally. 

Small 

disadvantage 


ing to governatent or gov- 
ernment-financed projects 
must be accredited. 

Moderate 

disadvantage 


e Current shortage of skilled 
workers. 

Small 

disadvantage 

Product Pricing 

e End-users are highly price 
sensitive to first cost 

Large 

disadvantage 


e Low dealer margins on some 
types of electrical gener- 
ating equipsient. 

Small 

disadvantage 


e P/V installation costs can 
be fully deductible in year 
incurred. 

Large 

advantage 

Foreign Cmqpctition 

e U.S. leads in motor genera- 
tor set field. 

Small 

advantage 
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«MLB 6.1 (eont'4.) 


Ar«« 


1.5 Investment Climate 


1.6 Standards and Regula- 
tions 

1.7 Tariffs and Taxes 

2.0 FINANCIAL PRACTICES 

2.1 Role and Responsibilities 
of Financial Institutions 


2.2 Attitudes to P/V 

2.3 Long-Term Investment 
Capital 


Oagrae of 

Oonstraints/Ineontivos 
Prosont Status TM*ards Pheteveltaies 


• Strong competition by Burc- 
paans and Japanaaa in altar- 
nators and motor markat. 


Modarata 

diaadvantaga 


a Australian. Prandt. Carman 

and Japanasa ara intarastad 

or ara eurrantly davaloping 
P/V SMTkat. 

a Local P/V industry may 
davalop in naar futura. 


Modarata 

diaadvantaga 


Small 

disadvantage 


a P/V designated pioneer indus- Large 

try. advantage 

a Govamment offers a number of Large 

financial ineantivas to menu- advantage 

faeturars to site plants in 
the Philippines. 

a Ganarally, all U.S. stand- Small 

ards are acceptable. advantage 


a P/V axanptad from all taxes. Moderate 

advantage 

a BOS systems would have import Moderate 
duties and taxes levied. disadvantage 


a Government-run financial sys- No affect 

tern would provide long-term 
financing for energy projects 
— nay evaluate projects on 
economic basis. 

a Privataly-owned financial Mo effect 

system provides short-term 
working capital (seed, fuel 
fertility, etc.)-- would 
evaluate projects on finan- 
cial basis. 


a Scepticism at project staff 
level. 


Moderate 

disadvantage 


a Enthusiasm at program staff 
level. 


Small 

advantage 


a Long-term loans are primarily Moderate 

from govamment development disadvantage 

banks. 
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TABLE 6.1 (eont‘d.) 


DtgrM of 

Oonotroints/Ineontivot 

Aroo Prttont Statui Toward* Photovoltaic* 




• Total long-tom capital 
available for agriculture 
is small. 

Large 

disadvantage 



o Priority for renewable energy 
projects in government-run 
financial institutions' lending 
programs. 

Small 

advantage 



o Competition of P/V for loans 
against biogas and biomass pro- 
jects. 

Moderate 

disadvantage 

2.4 

Loan Terns for Long-Tern 
Loans 

o Interest rates between 12%-14%. 

No effect 



e High debt -equity ratio. 

Small 

advantage 



e 10 to IS year maturity. 

No effect 



o Loans range from PS0«000 to 
PI .000,000 or more. 

No effect 

3.0 

AWARENESS AND INTEREST 2N 
P/V 



3.1 

Public Sector 

e Lack of information on P/V 
by government decision-makers. 

Small 

disadvantage 



e Wait-and-see attitude towards 
P/V by energy officials. 

Moderate 

disadvantage 



e Skepticism by planners that 
P/V could coiig>ete with biogas 
and biomass. 

Moderate 

disadvantage 

3.2 

Private Sector 

e Active and enthusiastic entre- 
preneurial interest in P/V 
by rilipino businessmen. 

Small 

advantage 



e Lack of information on P/V 
applications by small busi- 
nessmen . 

Small 

disadvantage 



• Interest by private business- 
sien ir establishing contacts 
with P/V manufacturers in the 

Ssitli. 

advantage 


u.s. 
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Table 6.2 


mHANOAl ANAiVM usmo MAI fun MCMAHON 


■ATM 0 » U% (OAlOUNt) AMO !•% (PIMM)* 






MMNM6 

!i 

I 


mui 

B41M 

iMMVMfMH 

Ilkl-tM 


f 

1 

liHICMltMp 

\) SMntodCoM 

0.3KW(copQCI%) 

0.44 

»620(-y 

1620(.) 

»1.0I7 

• 0.76 

2) iMndofdCcM 

0.4IC9Y (comity) 

1.77 

\mn) 


^1.00 

•0.77 

2) SwwdNdCaw 

2KW(ca|MCiiv) 

4.43 

1945 

1941 

0.74 

0.26 

4) SlOlMl0f4CM 

4ICW(capocity) 

4.44 

1944 

1947 

075 

051 

S) SiondordCM 

10lCW(capMclty) 

2711 

1945 

1944 

074 

059 

4) SiOM4or4CM 

20I0M (cofMcHy) 

44.77 

1944 

1945 

0.71 

051 

7) MhSNKkOothMringTump 

OOl 

162IH) 

1620I-) 

>1.00 

>077 

•) tfONKMiVMT 


0.03 

«620() 

16«H) 

»1.00 

•077 

9) AgrkyHwrol IffttntiOfi/SlMlM 
^rpjMCtof 

ao7 

»'«(.) 

16«H-) 

•1.00 

• 0.77 

10) ioQoinoSMM/BaMMryChorgMci 

0.04 


1620(.) 

>1.00 

• 077 

1)) fiNHirv Station 

0.49 


1620(-) 

>1.00 

>077 

17) MtoinltMOfict Yord 

1.74 

1620(.) 

16I0() 

M 00 

• 0.77 

13) 7irown/f mH Holcli#rv 

5.09 

16I0<) 

1620() 

•1,00 

• 0 77 

14) CorfiGriMdsr.ipwUM 

1.01 

1943 

1947 

075 

051 

IS) SfftoH«iC4Min 

744 

1943 

1947 

0.75 

054 

14) tic«0ordtn. 1 HA 

7.04 

1944 

1943 

071 

040 

17) MWdiwmtiMMill 

711 

1944 

1943 

075 

059 

14) ComGrifidNr. AvMfQ9»UiM 

444 

1944 

1947 

075 

054 

19) $alt0Md9iiihformi« lOHA 

7.04 

1944 

1947 

074 

057 

40) MiOondi. lOHA 

747 

1944 

1947 

071 

055 

71) f4h44ndl.30NA 

14 43 

1944 

1943 

071 

055 

77) ft»c««Oou4ltOc4 ot^jiSifiglt 
Cro^Com. 1 HA 

1.47 

1945 

1944 

097 

076 

73) ii€t.0MybltCr«|i, pUitSingtt 
OoiiCMm. 7HA 

3.74 

1945 

1903 

097 

076 

24) Com Ro)tw Mill, low Um 

404 

1944 

1944 

074 

059 

2S) Ui«a Rico Mill 

4.79 

1945 

1944 

074 

059 

26) Cor«iOriiMo>.Hi#iUM 

4.77 

1945 

1943 

074 

059 

27) tie*. Oowblt Cro». plot Siiiglo 
0ro»Coff»,6HA 

1003 

1945 

1944 

097 

076 

21) Com Rolloi Mill. A«w« 9 oUm 

14.40 

1945 

1944 

074 

059 

26) Coititollof Mill, High Um 

3490 

1944 

1945 

071 

054 

20) Smoil ko Nom 

77 94 

1944 

1945 

071 

054 

21) Rico,OowbloO<|», iHA 

1.47 


IMKrr^MMil 

139 

105 

22) «ico.0DuWtCra|>.2NA 

3.34 



139 

109 

22) 2ico.OmiWoOoo,6HA 

10.03 

HQHH 

BOB 

1 39 

105 


L "tfIDt*}** twdlco t w co if c a w yWWwn— tartim *»on >Wft 


♦ WHdPliwBP^WI 

*S—^p>«*A«Hor>ii»pt«hl««a i ><W > >»r—uiiip B oi > i. 

NOR: twwdptrf COM owM w m>tio«it>/aBy. 9t$^foyt / i» m o ai t g t ion. 
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If inttalltd In 1M0« would bo ehooptr than ita convttitor, a yaaolina 
^anorater. Similarly* tha 10 XW (eapaeity) standard eats raquiras 22.11 KNp 
array and would ba eoat-eonpatitiva with a diaaal ganarator only on a ayatam 
inatallad in or aftar 1965. 

In oanaral, only small paak powar applications ara currantly coat- 
compatltiva in aithar acanario . Mott applications bacoma coat^coMpatitiva 
only arcu:ii3 1984-85. All applications bacoata coat-coBU)atitiva bafora 1987 . 
using the PA tystam costs assumed in Appendix E. Tha affact of tha lowar 
loan rate can be clearly seen in Table 6.2. In almost all cases which bacoma 
cost-competitiva aftar 1980* tha lower loan rata anablas PA to bacoma cost- 
competitive a year or two earlier. 

The affact of tha variation in paak powar raquiramants and application 
type on the first year of cost-competitivanass can be clearly seen in Figures 
6.1 and 6.2. 

Table 6.3 shows similar results for tha economic and financial analy- 
ses using a three percent real fuel cost escalation rata. Cosparison of the 
results shows how economic cost/benefit analysis tends to make PA systasm lass 
favorable. This is mainly due to reduced cost of fuel caused by tha removal 
of all fuel taxes and duties. Xn general* cost competitiveness occurs in a 
significant number of applications in 1988 and later. Tha corresponding 
financial ar ilysis is much more favorable and significant number of applications 
become cost-competitive in and around 1985-86. Thus* PA systems fall into 
tha category of investments whicU at'a financially* bt. not economically viable. 
According tc DBP policies* financing of PA systems is uncertain. Financing 
trould be possible and encouraged if* as required by Presidental Decree* DB' 
has to give additional incentives to renewable energy systems. Figures 6.3 
and 6.4 show very clearly the relationship batmen peak power requirements 
and frrst year cost cempatrtivaness for various aqricultural application... 
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Table 6.3 


nNANOM AND KONODMC ANALYSIS USING 1% MAISUIL COH tSCALATION tATI* 


UPICmi€Olt.MnMN. 


AmiCAnoM 

4iUT«i<mb) 

AMAim 

NMNOAL 

Minivvt 

(COMnANTtflM) 

ptomiiAii) 

(uwnMttr) 

1) SiondordCoM; 0.3KW 

0.66 

1981 

1980 

0.85 

0.77 

7) SiondordCM. 0.6ICW 

1.77 

1984 

1980 

0.49 

0.77 

3) SioftdofdCoio: 2KW 

4.43 

1990 

1986 

0.23 

058 

4) Slof^dordCoiot 4KW 

8.84 

1990 

1985 

0.23 

0.58 

5) StondordCoso: 10ICW 

22.11 

1990f4** 

1986 

-0.23’ 

0.56 

6) StondordCoso: 30KW 

43.92 

199(H4f 

1989 

-0.23 

061 

7) Fiih Stock Gothof ing Pump 

0.01 

IWH-)- 

1980 

H.08 

0.77 

8) Trontcoivor 

003 

l«0(.) 

1980 

»1 08 

077 

9) AgrtcuHurol Extonsion/Stide 
Projoctor 

0.07 

1981 

1980 

0.85 

0.77 

YO) Logging Sito 

0.08 

1981 

1980 

0.97 

0.77 

\ 1 ) Com Grindor, Low Use 

1 01 

1985 

1983 

043 

0.59 

1 2) Eorosting Stotion 

0.M 

1986 

1981 

0.36 

0.69 

1 3) AAotnIononco Yord 

1.76 

1986 

1981 

0.36 

0.69 

i 4} 8ict , Doublo Crop Plus 

Sitvgl# Crop Corn, ! MA 

1.67 

1986 

i986 

0.39 

0 73 

15) Pico Gordon. 1 HA 

2.04 

1988 

1984 

0.31 

0.60 

16) Modium Rico Mill 

2.11 

1988 

1985 

0.30 

0.58 

17) Smoll Rico Mill 

2.44 

1988 

1984 

0.30 

0.59 

18) Prown, fi»h Hotchory 

509 

1988 

1981 

0.30 

0.69 

19) Rico. Doublo Crop. 1 HA 

1.67 

1989 

1966 

0.50 

1.12 

20) Corn Grir^r. Avg. Uto 

3.68 

1989 

1984 

0.27 

0.59 

21 ) Rico. Doublo Crop. Plus 

Singlo Crop Corn, 2 HA 

334 

1990 

1985 

0.30 

076 

22) Rico. Doublo Crop. 2 HA 

334 

1990 

1988 

0.44 

1.12 

23) Corn RoMor Mill. Low Uso 

6.08 

199(H6) 

1987 

0.23 

058 

24) Lorgo Rico Mill 

6.29 

1990fH 

1986 

-0,23 

0.56 

25) Com Grindor. High U$o 

672 

1990 

1985 

-0.23 

0.58 

26) Soli ond H»h Form, 10 HA 

7.04 

1990 

1984 

0.23 

0.58 

27) FithPOftdt. 10HA 

7.42 

1990 

1984 

0.22 

0.56 

28) Rico. Doublo Crop, Plus 

Sir>glo Crop Corn. 6 HA 

1003 

1990W 

1986 

-0.30 

0.73 

29) Rico, Doublo Crop. 6 HA 

10.03 

1990 

1909 

0.44 

1.14 

30) Com Roilor Mill. Avg. Uso 

14.60 

199<Hf) 

1987 

«0.23 

0.56 

31) Fish Ponds. 20 HA 

14.83 

1990W 

1985 

-0.22 

055 

32) Com RoMor Mill. High Uso 

36 90 

1990(f) 

1989 

-023 

0.61 

33) Smoll ko Ploni 

72.98 

1990H) 

1988 

-0.23 

0.60 


^ 1980(-): ir>dicotMCMtcomp«titiv«nMSMrli«rlhon I980. 
i 199(Hf); Indicottf co»t compttitiv«n«u ot o dot« beyond 1990. 


i « : IndicotM br«ok>«v«n co$t Itu tbon cott indic9i»d. 

» : Indkottt bfdok-«v«n CMi gr«ot«r thon co»t indicated. 

^S«t Apptndix ( for use profilMond qfKor ouumptioni. 
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6.6 Estimation of MarKtt Site 


The previous discussions and the sunmary in Section 6.4 identified the 
key determinants of P/V market development in the Philippine asriculture 
sector. They were: 

• Awareness — There is , in general . a lack of awareness among end- 
users • private and public banking conmunities* and government 
decision-makers as to the possibilities for P/V use. 

• Cost-Competitiveness — P/V systwis must be cost-competitive with 
the least cost, practical alternative, on a life-cycle basis before 
P/V use will be seriously contemplated. 

e Financial — The Philippines is faced with a serious capital 
constraint. Consequently, only a few institutions currently 
make long-term loans to the agricultural sector. 

6.6.1 Scenario Definition 

Our approach to estimating the market size evaluates each of the above 
criteria and provides three estimates (status quo, increased activity and opti- 
mistic) j namely, number of cost-competitive applications or finance, based 
on the tightest constraint. 

e " Status Quo ** scenario assumes that the current status quo is siaintained 
and fuel costs have a low escalation rate. That is, the barriers and incen- 
tives summarized in Section 6.4, continue to be relevant and applicable in 
the future. 

• " Increased Activity" scenario assumes greater government interest, 
additional government financing, aggressive marketing by PA companies, con- 
siderable end-user interest and awareness, low (3%) real fuel escalation 
rates, and self-financing by larger operations in addition to the incentives 
assumed in previous cases. 

• " Optimistic* scenario assumes a definite government commitment 
towards PA, priority government financing, very strong end-user interest, 
smaller operations entering the market, the private financial conmunity fund- 
ing for PA systems and historical fuel cost escalation rates, in addition to 
the assumptions described in the previous scenario. 
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Xn SAction 6.6.2* aiarkct cstimat** based on coat«eanpatitivanass are 
mad* aasuning no shortage of capital. In Section 6.6.3* aarket estimates 
based on capital constraints are made. The set of market sise estimates that 
are more constrained will be used as the DHR's best estimate for P/V use in 
Philippines agriculture. 

6.6.2 Market Estimate Based on Cost~CoB>petitiveness 

Table 6.4 shows the upper bound on P/V power requirements base<i on the 
financial and economic analysis described in Section 6.4. The power re- 
quirements were calculated by multiplying the number of cost -competitive 
applications by the peak power requirements per unit. It shows the demand 
for P/V power in MWp if all cost-cong>etitive applications began using P/V 
systems. While this table indicates an upper -bound* it cannot be used to 
determine the number of possible P/V conversions in a given year since a 
total one-time conversion is impractical. 

A better indicator is to assume that equipment being installed in a 
particular year could be considered for P/V conversion. An indication of 
annual conversion rates may be obtained by examining the actual number of 
agricultural equipment in use and the expected annual sales as projected 
by AMMOA. In most cases* equipment installed per year (equipment turn-over 
plus new installations) amounts to about 10% of the existing stock. For 
the purposes of estimating a P/V market share* we assume that 10% of equip- 
ment installed will use P/V. These assumptions will be imposed on each 
scenario . 

Based on the scenario definitions* the economic analysis market pene- 
tration corresponds most closely to the "status quo" case. The financial 
analysis case with a 14% loan rate and 3% fuel cost escalation corresponds 
to the "increased activity" scenario. The "optimistic" scenario market 
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TABLE 6.4 

UFPEA BOUND OH P/V POWER REOUXREMENTS (NWP) 4 


Scenario 

Financial Analysis 

Loan Rate 

21% 

14% 

Fuel Cost 
Escalation (t) 
Gas/Diesel 
(real) 

16/10 

16/10 

3/3 

Y«ar 

Annual 

Cumu- 

lative 

Annual 

Cumu- 

lative 

Annual 

Cumu- 

lative 

Up to 1961 

Q* 

9 

9 

9 

9 

9 


Soononie 

Analysis 


No Loan 



196-i 


1965 


1966 


196“ 


1966 


1969 


199D 


after 1990 


Upper bound is defined as the total P/V power required for all cost>competi<- 
tive applications in a particular year. 

* 

Rounded to the nearest MWp. 

Assuinptions: Number of applications possible is as in Chapter 5. 

The followino equipment size distribution assxiii4>tions have been made: Small 

Rice Nill*50t; Averaqe Rice Mill>2S%; Com Grinder /Roller (low use)>^2S%; Corn 
Grinder/Roller (average use) -50%; 10 HA Pish Ponds-29% (Philippine survi'V 
data): 20 HA Fish Ponds-43%! Experimental Rice Carden-0%; Rice Double Crop on 
2 HA>S0% of pumps; Rice Double Crop and Corn on 2 HA-S0% of pumps. 

(e.g., total number of fish fams > 8500« therefore number of fish farms of 
10 HA size is 0.29 x 6500 • 2500. 
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is squivslsnt to tho finsneisl snslysis esso with s 21% loan rots. 
Tsblt 6.S shOMt tht Mtkst ponstrstion for oodi oconsrio. 

6.6.3 Nsrtst »lst Istiasf Bssod on rtnsnelsl Coottrsints 

Bsso4 on tho lovol of finsneing ovsiloblo for eopitsl invostawnts in 
tho ogrieultursl soctor.^ DHR proporod ostinstos of copitol ovoiloblo for P/V 
systsn financing botwoon 1981 and 1990. Capital availability ostinatos aro 
shown in Tablo 6.6. Tho ostinatos rafloet tho fact that thoro is a significant 
’’loaming" or awaronass problom associated with PA use and until that barrier 
is broken, no significant amounts of PA systents will be installed. DHR 
estimates that it will bo at least 1985 before this barrier is minimized. 

On the more positive side, it is assumed that most small applications, 
currently cost-cang>etitive. will be purchased by the more affluent users. 

These include transceivers, logging operation battery chargers, maintenance 
yard power supply, forestry stations, and pra%m hatcheries. In most cases, 
the amount of capital required is well within the resources of the users (for 
example, annual revenue from a prawn hatchery is about $60.000) . The small 
applications used by the more affluent groups amount to about 8.5 MHp of power 
for the financial analyses cases and about 1 NHp for the economic analysis 
case. The data in Table 6.6 reflects only financing available from Filipino 
sources for commercial use of PA end does not take into account foreign funds 
supplied for demonstration projects. Estimation of funds available for the 
latter activities is fraught with even greater uncertainties. Thus, making 
such estimates would be fruitless. Table 6.7 shows quantity of PA systems 
that can be installed for financing levels in Table 6.6. This is brsed on 
PA aystem costu shown in Table 3 in Appendix E. 

^ The total 1977 long-term financing in the Philippine agriculture sector 
was approximately $60 million. 
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TABLE 6.5 


MARKET SIZE ESTIMATIONS BASED ON COST-COMPETITIVEWESS CRITERIA (KWp) 

SCENARIO 

Most Likely Increase Activity Optimistic 


Year Annual Cumulative Annual 


1982 

10 

10 

90 

1983 

10 

20 

90 

1984 

10 

30 

700 

1985 

10 

40 

2,000 

1986 

90 

130 

2,000 

1987 

80 

210 

1,900 

1988 

530 

740 

2,600 

1969 

520 

1,260 

2,500 

1990 

2,000 

3,260 

2,500 


Cumulative 

Annual 

Cumulative 

90 

90 

90 

180 

450 

540 

880 

1,300 

1,840 

2,880 

2,200 

4,040 

4,380 

2,300 

6,340 

6,780 

2,700 

9,040 

9,380 

2,700 

11,740 

11,880 

2,700 

14,440 

14.380 

2,700 

17,140 


NOTE: 1) Above figures reflect a market share of 10% of cumulative 

equipment installed up to a given year, less conversion to 
P/V in previous years. 

2) As a comparison, AMMDA estimates that sales of small gaso- 
line engines (average 5 hp) for agricultural uses is expec- 
ted to be about 30,000 to 40,000 a year till 19BS. This is 
equivalent to above 245 MWp/year (at 7 KWp ■ 5 hp)^ Since 
the average cost of the engines is about $400, the total 
expenditure is above $14 million/year. The equivalent cost 
of P/V systems at the 1985 array price is $2 billion, and 
the quantity of P/V arrays purchasable for $14 million 
amounts to 1.8 MWp at the 1985 price of $7.78/wp (1980 $) 
of arrays. 

3) 7KWp « 5 hp * 0.746 KW/hp * 8 hours/day/(4.3 peak sunlight 
hours/day) . 
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TABLE 6.6 


OHR ESTIMATES OF CAPITAL AVAILABLE FOR 
FINANCING P/V SYSTEMS IN THE AGRICULTURE SECTOR 


Capital Available from Private and Public 
Filipino Sources (1000*8 of 1980 $) 


SCENARIO 


Year 

Most Likely 

Increased Activity 

Optimistic 

1981 

NS* 

NS 

NS 

1982 

20 

200 

500 

1983 

40 

600 

1000 

1984 

60 

1000 

1500 

1985 

120 

1600 

2100 

1986 

200 

2000 

2500 

1987 

300 

2200 

3200 

1988 

500 

2500 

4700 

1989 

700 

3000 

6800 

1990 

1000 

4000 

10,000 

*NS « 

not significant 
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TABLB 6.7 


PHR MARKET SIZE ESTIWTE8 »i^SED OW FIWAKCE AVAILABILITY (Wfp ) 
SCENARIO 


Y«ar 

Most Likely 
Annual Cumulative 

Increased Activity 
Annual Cumulative 

Optimistic 
Annual Cumulative 

1981 

- 

- 

- 

m 

- 

- 

1982 

2 

2 

17 

17 

43 

43 

1983 

4 

6 

57 

74 

96 

139 

1984 

7 

13 

109 

183 

164 

303 

1985 

15 

28 

204 

387 

268 

571 

1986 

31 

59 

305 

692 

382 

953 

1987 

51 

110 

338 

1030 

540 

1493 

1988 

95 

205 

473 

1503 

890 

2383 

1989 

151 

356 

647 

2150 

1466 

3849 

1990 

250 

606 

1000 

3150 

2500 

6349 
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6.7 Conclmlons 


If tht pr«s«nt btttiMM praetiMS centimM, th« Mrkat for f/V poMor 
•ystMM in th« Philippinoo ogriculturol Motor will bt omII. tho mott 
inportant lioitinq factor io tho lioifd ovailability of caoif 1 financing 
for PA aytaaa . If this oomtraint could ba ralaxod* than tha eoat-affactiva 
narkat bacocat largar by aavaral ordara of Mgnituda. Ihua* daviaing innova* 
tiva financing achaMa and proaiotional caapaigna could hava a vary high pay- 
off. Tha Mrkat would ba mainly amall powar applieationa in tha pra-1985 
pariod with aalaa to affluant individuala or corporationa. 2n tha poat-198S 
pariod. OHR apaculataa that tha markat for largar oyataM would opan up with 
long-taxm financing provided by tha Philippine banking coenunity. 

As a coupariaon of Table 6*5 and 6.7 clearly ahows* capital availability 
««ould be tha moat conatraining factor determining markat aiaa. 1hua« tha 
markat astimataa in Table 6.7 would ba rapraaantativa of ««hat can ba axpartad 
in terms of P/v system sales in tha Philippine agriculture sector. 

Additionally* there are many characteristics of tha Philippine agri- 
cultural and energy Motors that will influence the markat for P/V syatams. 
Among tha most favorable factors arat 

a Stated goveitunent policy towards promotion of renewable* and 
dispersed power sources. 

o Financial incantivaa for the production and um of P/V systems. 

e High cost of conventional energy supplies such as gasoline and 
diesel. 

e Entrapranaurial interest in P/V systems. 

e Cost-coapatitivanass of P/V systems whan eomparad to gsMlina end 
diesel power sources in a wide range of agricultural applications. 

e Availability of suitable sMirketing channels for ssle of P/V 
systSM in the agricultural Mctor. 

e The shortage of skilled labor for maintaining coepeting gasoline 
and diaMl powered systems. 
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Howtv«r« v«ry significant and sarious bsrriars prevent achieving the techni* 
cally feasible* cost*conpetitive s«rket for P/V eystens in the agricultural 
sector. These include: The lack of awareness of the possibilities for P/V 
systems} high first costs of P/V when compared to competing systems} and* 
the inadequacy of long term capital for financing P/V systems* 


7.0 tOtIKEOS EWVmOtIMEtIT 


7«1 Ltvl of Public 

Th« OHX te«n «stiMt«d that only about 20 pareaat of tha indivlduala 
contacted and interviewed had any aubstantial knowledge about P/V ayatena. 
However, within the agricultural aector and related organiaationa or 
agenciea contacted by the teas, the level of awareneaa %>aa higher, as 
almoat all organizationa or agenciea had one or a»re persona %dko were aware 
of what P/V ayatena were and how they can generally be utilized for power. 

A higher level of awareneaa and aophiatication about P/V ayatema waa found 
in aeveral key agenciea outaide the Miniatry of Energy. For exanple, in 
the Miniatry of Agriculture, the National Graina Authority, and the National 
Irrigation Adniniatration people had been conaidering poaaible applicationa 
and had, therefore, educated themaclvea about PA ayatema. However, in moat 
xnstancei where there waa auch a high level of awareneaa, the people %*ere 
profeaaionala who were actively involved in trying to aolve energy problems 
in the agriculture, fiaheriea, or foreatry aectora. 

In summary, the DHR team found that although general awareness was 
low, that in almost all agencies or organizations it was not difficult to 
find individuals %<ho had some general knowledge of PA systems. 

As a result of exteMive meetings with all of the major gov<;tinaient 

agenciea related to agriculture (and, therefore having important relationships 

to the future of PA systems in the Philippines — see Appendix A), the DHR 

team felt that there is certainly a strong interest in PA systems among 
these government agencies. Even in those instances where awareness was not 
high, a simple PA demonstration or explanation by the OHR team usually re> 
suited in a strong interest to explore PA possibilities. However, there is 
not yet a concentrated or strong effort to adopt or utilize PA systems. 
Present interest is mainly confined to the demonstration level. 
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A manter of offieUlt tioro ablo to idontify initlol applications vhara 
t/v qratastf could ba anployad—»for axaaipla« in agency ccaananication aystwaa 
or in field extension operations related to research and develepMnt activi- 
ties. Intuiost in research and testing of various applieationst for exan(ple« 
in water punping« powering fans for dryers, or analtiple-use applications. 
Interest also exists for uses such as charging rsBote batteries, powering 
remote coenunication equipment, or running madia equipment. 

In moving beycr/ expurimentation and demonstration, people, especially 
those involved in energy %iork within agencies, become skeptical as to the 
appropriateness or match of P/V to their needs. It was repeatedly mentioned 
to the DHR team that their major concern or reservation was based on the high 
present market cost of P/V systems. This seems to be the key inhibitor to 
a more widespread and higher level of interest necessary to move beyond de- 
monstrations. People in the Philippines are taking a wait-and-see attitude 
toward ?/V. An improvement in the relative cost of P/V to coopeting energy 
sources will address this inhibiting factor, and create an atmosphere and 
possibility of increased interest. At that time, it will be possible to 
address remaining concerns about P/V performance (e.g. , reliability and dur- 
ability) that can only come with user experience in the field. 

* 

7.2 Entrepreneurial Interest 

There is currently an active and enthusiastic entrepreneurial interest 
in photovoltaics by Filipino businessmen. In interviews with, both large 
and small industrialists, there was the attitude that photovoltaics could 
develop as a viable energy industry in the Philippines. Both a large in- 
dustrial corporatim and a large ccnnercial bank have expressed interest 


*To protect the confidentiality of DHR sources, this section presents a 
general overview of DHR impressions of Philippine entrepreneurial interest 
in photovoltaics. 


7-2 


in financing acononileally viabla fdiotovoltaic projaeta, at %iell as astablish* 
ing a local photovoltaic industry. Smaller firms# presently involved in 
selling flat plate solar collectors# have also expressed an interest in 
establishing contact with American photovoltaic manufacturers with the purposes 
of either establishing joint manufacturing ventures or marketing of photo- 
voltaic systems. 

Xn general# the level of knowledge and soi^istication about potential 
applications# markets and photovoltaic systems is high in larger firms. In 
addition# larger firms appeared to be interested in technology transfer 
arrangements with the Onited States# while smaller entrepreneurs expressed 
a willingness to act as dealers for photvoltaic systems. A number of entre- 
preneurs# both large and small# inquired about the possibility of setting up 
a regional production facility in the Philippines to service the ASEAN mar- 
let (Singapore# Thailand# Indonesia# Malaysia and the Philippines). These 
entrepreneurs felt that it may be possible to obtain preferential tariff 
duties on an ASEAN photovoltaic facility from the ASEAN community. One firm 
has advertised small photovoltaic systems in Philippine newspapers. These 
systems %fere designed to power radios and electric fans and geared to the 
upper-middle and upper class market. To date this businessmen has not 
been able to penetrate this market successfully. One problem (often 
cited by businessmen) is the fact that potential customers are familiar with 
much larger systems. For example# farmers irrigating their fields consnonly 
use 4"-6” puB^s coupled to 5 to 10 hp gasoline or diesel engines, smaller 
photovoltaic systesis (below IXN) are viewed with sketpicism by farmers %iho 
feel that P/V cannot irrigate as large an area as a gasoline or a diesel 
poop. 
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Finally* thara hava baan a ntmbar of foraign and Amarican firms that 
hava told ^otovoltaic systana to tha Philippinat Non-Convantional Bnargy 
Cantar and tha Philippinas Axmad Porcas for damonstration and tasting pur- 
poses. satisfaction with these systems sold to the government and private 
sectors appeared to be high. 

7.3 Overview of Philippine Business Practices in the Electric Generation 

and Transmission Equipment Areas^ 

The bulk of electric generating and transmission equipment sold in 
the Philippines flows either directly from manufacturers to end-users or 
from manufacturers through iinporter /dealers to end-users. There is also 
wholesale/retail distribution of small electrical items such as switches 
and low-voltage wire* but this distribution constitutes a small portion of 
total market value. 

In the case of imported items* importar/dealers most often act as 
exclusive agents for overseas suppliers and promote tha products to end- 
users. In some cases the importer/dealers will keep stock of items but in 
most instances* particularly for high-value items, sales are on an indent 
basis: the importer /dealer makes payment to the overseas supplier and then 

collects from the customer* or the customer opens a letter of credit* or 
some other form of payment to the overseas supplier with the overseas 
supplier reserving a commission for the local importer /dealer. Foreigners 
cannot own retail operations in the Philippines; but can wholesale their 
products. 

Credit terms are normally up to 60 days for small equipment items while 
for large items installment payment terms are often arranged which include 

^ Note that a substantial portion of this information has been taken from 
"Energy Systems Equipment Market Research in the Philippinas." Mobius 
Research* Nay 1979; and verified through interviews by the DHR project staff. 
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t«nM of 25% dopotit with tht roMindor poyablo in Monthly InatnllMnts 
ovor 0 2-yoar pnriod. 

Warranty tama nonnally ranga batwaan ona and two yaara. For axaopla* 
in tha eaaa of diaaal ganarating aata« typical warranty tans would ba two 
yaara for atandby units and ona yaar for binary powar usa. Such a 
warranty %rould includa parts and labor for rapaira ariaing froat aquipnant 
faults. 

Service is a very isqportant factor in sales of aquipnant in tha 
Philippines, particularly service and spare parts facilities outside the 
Greater Manila Area. End-users favor dealers %dio have a plentiful and easily 
available supply of spare parts in addition to availability of workers 
capable of undertaking the repairs. For smaller generating systems, service 
is often left to the end-user or to the myriad of small elactrical/biechanical 
repair shops that exist in the larger towns. Larger systems will be 
serviced either by the wholesaler or retailer of these systems. It should 
be noted that a recent Presidential decree has required all firms that 
sell equipment to the government or to projects financed by the government 
to maintain a service department and a supply of spare parts that Is 
capable of maintaining all equipment that is sold . Many distributors are 
currently finding a shortage of skilled mechanics as a consequence of this 
regulation. 

End-users tend to be highly price sensitive and often a price difference 
of 1% in comparable products will result in the purchase of the cheaper unit. 
The Japanese have recognized this price sensitivity and have allowed their 
dealers only a 3% mark-up on the cost of the system in order to capture a 
larger proportion of the market. The Philippine government does try to 
encourage the local production of electrical generation equipment by allowing 
usually a 10% premim on these systems before selecting the cheaper unit. 
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7*4 Currtnt G«nT«tlon Bqttipn»nt Oowpttition 


PrtMntly* U.S. suppliers Issd in the aotor gsnsrstor sst fisld« %d)ich 
Msy be en edvsntsge to AMrlcsn photovoltsie suutufscturers. Ibe three nejor 
suppliers ere Ceterpillerf GM Detroit Diesel end Cunnins. Their long history 
in the nerket* good service orgenisations and extensive availability of spare 
parts puts then in the lead. The sales of those firms are concentrated in 
the range of diesel generator sets below 1,000 KW, which constitute the bulk 
of the market. For diesel sets above 1,000 KH, stajor suj^liers include Euro« 
pean firms such as Mirrlees Blackstone, MAN, and Pielstick mainly because these 
firms are able to arrange financing for end-ua^ers. Zn the very small genera> 
tor set range, gasoline engines are used. Leading suppliers for that range 
include Briggs a Stratton, Honda, and Wisconsin. DHR has found that in the 
agricultural sector, the near term competition is most likely to be gasoline 
engines rather than gssoline generators, particularly in irrigation/pumping 
applications. 

It is conmon for alternators and motors to be imported separately and 
assembled locally for tariff purposes. Leading alternator suppliers include 
Delco of the U.S., Hatdeer-Siddley, Brush, and Stanford of the United Kingdom. 
Leading motor suppliers, in addition to Caterpillar, Detroit Diesel and Cum- 
mins, include Ford and Lister, both from the United Kingdom, Hercules of the 
U.S., Slanzi of Italy and NAN of West Germany. British suppliers have a 
strong position in the market as a result of their long history of market 
promotion and frequent visits by their representatives. German motors are 
known for their quality and reliability. Italian suppliers enter the market 
by quoting competitive prices and liberal credit terms. The Board of Invest- 
ment (BOX) has also given permission for two firms, Isuzu Motor Co. and West 
Germany's NAN to manufacture all ranges of diesel engines in the Philippines. 
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7.5 rortiqn P/v cnupttition 




Australian* Franch* Gaman and Japanasa firms hava approachad local 
antrapranaurs as to thair intarast in photovoltaic systans. Tha Pranch 
currantly hava two small 200 watt dunonstration systams locatad in tha 
Province of Bulacan outsida of Manila? Thasa damonstrations ara undar tha 
auspices of the United Nations Development Program in cooperation with the 
Philippine's Non-Conventional Energy Canter and tha Farm System Development 
Corporation. The Germam government has proposed a $4 million photovoltaic 
. system for the Province of lllocos del Norte for electrifying a village. 

An agreement in principal has been worked out between the German government* 
the Non-Conventional Energy Center and tha Technology Aesource Canter. 

The system is expected to be in place by the and of 1981. AEG-Telafunken 
will supply the photovoltaic system and train Filipino technicians to operate 
and maintain the system. An Australian firm is selling used American 
solar panels to a Filipino entrepreneur. 

In addition to foreign competitors* American photovoltaic manufacturers 
may also in the future face local Filipino competition. A large, local* indus* 
trial firm and a large commercial bank have expressed interest' in investing in 
American photovoltaic firms and establishing an indigenous photovoltaic indus- 
try based on American technology. A number of smaller firms and entrepreneurs 
also expressed an interest in joint ventures with American firms primarily in 
the importaticii ot photovoltaic systems. These entrepreneurs have also ap- 
proached foreign photovoltaic manufacturers with the possibility of local man- 
ufacture of photovoltaic systems. 

*An additional two F/V pumps were supplied by an American manufseturer. 
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Of the dealers interviewed, those presently carrying American motor 
generator sets appeared to be willing to retail American photovoltaic systems. 
However, to remain competitive in the field nearly all retailers expressed 
the belief that American firms must offer liberal credit terns and low dealer 
margins to prevent the Japanese or Europeans from taking over and controlling the 
market. The advantages of using these dealers as part of a Philippine 
marketing effort is that they are 1) familiar with the electric generation 
meurket, 2) familiar in dealing with American firms, and 3) usually have 
a trained core of service representatives knowledgeable about electric 
repair. 

7.6 Climate for Investment 


The Philippine government has accorded the local manufacture of 
photovoltaic systems "j^ioneer industry" status. All projects under this status: 

"...shall be accorded priority by all government-owned 
or controlled financing institutions such as, but not 
limited to, the Central Bank of the Philippines, 

Development Bank of the Philippines, Philippine National 
Bank and applications for financial assistance submitted 
for these projects shall be given preferential consider- 
ation in the matter of collateral requirements, re- 
discounting and other requirements in order to facilitate 
the early establishment of the projects. Furthermore, 
costs incurred in the establishment and construction of 
non- conventional energy conversion facilities or equipment 
duly certified by the Ministry of Energy# may, at the option 
of the taxpayer, be directly chargeable to expenses and 
shall be fully deductible as such from gross income in 
the year wherein such expenses were incurred." 


In addition to the above, there are also a number of incentives regarding 
Filipino equity, tax exemptions, remittance of profits, etc. that result in 


Source: Investment Opportunities in the Philippines , Board of Investments, 

September 1980. 

Certifying authority is the Center for Non -conventional Energy Development. 
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an axceptional business climate for investment by foreign firms in the local 
manufacture of photovoltaics (See Appendix B) . in fact* one American 
photovoltaic manufacturer has filed a letter of intent to establish a 
local subsidiary that would eventually manufacture both the silicon cells 
and photovoltaic modules. An additional incentive to locate a photovoltaic 
manufacturing facility in the Philippines is its membership in ASEAN > a 
potentially large market that could be developed from the Philippines. 

7.7 Standards and Regulations 

Generally* all U.S. standards are acceptable in the Philippines. The 
technical orientation of industry and government in the country is toward 
the U.S. as a result of the long history of U.S. presence. Local standards 
are most often based on U.S. standards. 

The power supply is 60 hertz* 220-240 volts and 440-480 volts. 

Transmission is 69 XV (kilovolts)* 115 KV* 138 KV, and 240 KV. 

Standards most commonly specified in National Power Corporation. 

National Electrification Administration and for power and transmission projects 
include the following: 

UL - Underwriters' Laboratories Inc. (U.S.) 

NEMA - National Electrical Manufacturers Association (U.S.) 

PEA - Rural Electrification Administration (U.S.) 

ASTM - American Society for Testing and Materials (U.S.) 

ICC - International Electrotechnical Commission (Europe) 

PTS - Philippine Trade Standards 

PEC - Philippine Electrical Code 

IPCEA - Insulated Power Cable Engineers Association (U.S.) 
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DIM - Gsnun Hational Standards fWaat Gamany) 

JIS - Japan Instituta of Standards (Japan) 

ANSI • tatrican National Standards Xnstltuta 
SEX > Edison Elsctric Instituta 
7.8 Tariff Katas 

Enargy aquipiMnt and supplias is^rtad into tha Philippinas ara subjact 
to custons dutias and salas taxas (saa Apptndix C) . Customs dutiss arc con* 

taincd in the Tariff and Customs Code of tha Philippines . The basis of 
dutiable value is described in the Code as follows: 


**The dutiable value of an isported article subjact to 
an ad valorem rata of duty shall be based on tha hone 
consuB^tion value or price (excluding internal excise 
taxes) of sane# like or similar articles# as bought 
and sold or offered for sale freely in the usual 
wholesale quantities in the ordinary course of trade# 
in the principal markets of the country from where 
exported on the date of exportation to the Philippines# 
or where there is none on such date# then on the home 
consumption value or price nearest to the date of 
exportation including the value of all containers# 
coverings and/or packings of any kind and all other 
costs# charges and expenses incident to placing the 
article in the condition ready for shipment to the 
Philippines plus ten (10) percent of such home 
consumption value or price." 


In addition to import duties# energy systems equipment imports are 
subject to a conpensating sales tax as specified in the New Sales Tax 
Law (KIRC). The rate for energy systems equipment as defined in this study 
ifould be 10% calculated on a base of the total landed cost plus a 25% 
mark*i 9 . The calculation %rould be as follows: 
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(HoM CoMUMptlon ♦ (10% of Mom Oontumptien 4 (PotUgo, ConniMion 

Voluo) Voluw) c Othor ClMkrgM) 

4 (Cutton Duty) ■ Total Landad Coat 

(Total Landad Coat) 4 (2S% of Total Landad Coat) x 10% • Salas Tax 

Xt should ba notad that photovoltaies at a pionaar industry «iould ba 
axsmptad from all taxas undar tha National Intamal Ravanua Coda* axcapt 
incoma tax* on a diminishing parcantaga. Howavar* it is not claar whathar 
importad photovoltaic tyttamt %iould ba axampt from isport dutias and salas 
taxas. It is likaly that importad photovoltaic syttamt mould ba taxad if a 
local photovoltaic manufacturing capacity axistad and tharafora is^rtad 
systems would ba at a prica disadvantaga. 

Balance of system components raquirad for photovoltaic systems %rould be 
tariffed. Presently* dealers of power generation equipment import 
alternators and motors separately from generators to avoid paying tha higher 
tariff for the con^lete system, in all likelihood* American firms exporting 
photovoltaic systems to tha Philippines will have to ship tha balance of 
system components separately from photovoltaic moiulas to avoid paying a 
similar import duty on the conplate system. 

7.9 Conclusion 

Presently* American manufacturers of photovoltaic systems have several 
advantages in developing tha Philippine market. First, there is an established 
dealer/service/wholesalar network that is extensive and familiar with American 
products and business practices. Second* photovoltaic systems have been 
grantad a number of tax incentives in order to promote the use of these 
systems in the Philippines. Third* there are a msnber of entr^eneurs 



willing to invest In local production of photovoltaic syatama in joint 
ventures with American firms. Finally, as a pionear industry photovoltaic 
systems will be granted priority access to capiul from all govariSMnt- 
owned or controlled financing institutions. 

Potential disadvantages to American development of the Philippine 
market is the presence by foreign firms currently being established through 
demonstration projects. 
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Philippint K«y Qpnfctt 


Nr. Dpo Acupan 

NPrkis T iding Company 

11 Calbay >9 Cornar Libartad 

Nandaluyong 

Manila « Philippinas 

Nr. Constantino Aguilar 

Canaral Managar 

Polygon Agro-Industrial Corp. 

1197 E. da Lot Santos Avanua 
Quazon City 

Matro Manila. Philippines 

Mr. Jose C.r. Allado 
Director. Financial Services 
Technology' ftesourca Canter 
Ministry of Human Settlanant 
TRC Building. Buandia Avanua. Ext. 
Makati 

Metro Manila. Philippinas 

Mr. Emnanual 0. Almonte 
Head Coordinator 

Bureau of Small fc Medium Industry 
5th Floor 

Industry 4 Investment Building 
385 Buendia Avenue. Ext. 

Makati 

Metro Manila. Philippines 

Mr. Arthur M. Alvendia 

Director General 

Technology Resource Center 

Ministry of Human Settlement 

TRC Building. Buendia Avenue. Ext. 

Makati 

Metro .Manila. Philippines 

Mr. Dorotee Antonio 
Forester 

Ministry of Natural Resources 
Oueson City 
Manila. Philippines 

Mr. Romeo V. Aquino. Director 
Regional Office 
Ministry of Agriculture 
Region IV 

Iloilo City. Philippines 


Dr. Jose A. Asareon 

Energy s Information Tochnology 

401 Exaeham Building 

Saleado t Herrera Streets 

Legaspi Village 

Makati 

Metro Manila. Philippines 


Dr. S.l. Bhuiyan 

Department of Irrigation a Hater 

Agricultural Economies Department 

International Rice Research institute 

P.O. Box 933 

Manila. Philippines 

Dr. C.H. Bockhop. Head 
Agricultural Engineering Department 
International Rice Research institute 
P.O. Box 933 
Manila. Philippines 

Mr. Felipe Buenflor 
Forester 

Ministry of Natural Resources 
Quezon City 
Manila. Philippines 

Mr. Arnold Caoili 
Assistant Secretary 
Ministry of Natural Resources 
Quezon City 
Manila. Philin;>ines 
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DOING BUSINESS IN THE PHILIPPINES 
B.l Introduction 

This section exsmines the distinctive features of doing business in 
the Philippines, in particular, it focuses upon the incentives that are 
available and the regulations that one can expect to encounter in producing 
and,^or selling photovoltaics in the Philippines. 

Three cases are developed in the course of this discussion, parallel* 
ing the three basic types of business involvement for a foreign (non-Pili* 
pino ovmed) firm in the Philippines. The first case looks at a foreign 
firm producing photovoltaic products outside the Philippine^ and exporting 
them to that country. In the second case, the firm both produces and sells 
photovoltaic goods inside the Philippines. Finally, in the third case, 
the firm not only produces and sells photovoltaics within the Philippines, 
but also exports some of the Philippine-produced goods abroad. Incentives 
and regulations differ for these three scenarios, and these differences are 
delineated in this examination. 

This discussion is not intended to serve as a comprehensive manual on 
doing business in the Philippines. Rather, its purpose is to outline some 
of the major incentives and regulations, acting as a springboard from which 
further inquiries for more detailed information can ensue. Accordingly, 
additional references on specific topics will be furnished throughout the 
discussion. 

Table 1 provides background information on the Philippines and its 
economy. More detailed information can be found in the SSV Group's Philip- 
pines; An Economic Profile 1979 . Having briefly examined the Philippines 
in general, we now turn to the first case — a foreign firm exporting 
photovoltaic products to the Philippines. 
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TABLE 1 


GENERAL PHILIPPINES CHARACTERISTICS 


POPULATION: 42.1 toil lion according to the 197S Census (Average 

annual growth rate of 2.7% since 1970) 


LANGUAGE: Eighty seven dialects spoken; chiefly 

Ilocano, Taaaloo and Cebuano. Enalish 
is also spoken. 

CURRENCY: Peso (9) « U.S. $1 « P7.25 (January 1, 1961) 


GNP: P86.7 billion, or approximately U.S. $12 billion, 

in 1979 (in 1972 prices) (An average 6.7% real 
annual growth rate between 1972-1979) 

PRINCIPAL INDUSTRIES: Agriculture, Forestry, Fisheries (accounted for 

approximately 60% of labor force in 1977) 

LABOR FORCE: Approximately 16.9 million in 1977 (5% growth rate 

since 1977) 


TAXES: Corporate Income Tax 

Individual Income Tax 
Excise Taxes 
Local Taxes 
(plus others) 

FOREIGN INV'ESTMENT: Total net inflow of foreign equity investment, 

according to National Census and Statistics Office, 
of P1,S99.2 million (U.S. $216 million) in 1977 
(U.S. a major source of foreign investment). 


Sources : SGV & Co . , Philippines; An Economic Profile 1979 

SGV S Co . , Doing Business in the Philippines 1980 
Price Waterhouse, Doing Business in the Philippines , March, 1978. 
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B.2 Case 1 — Export to th« Philippin»« 


In the first case* a foreign firm is exporting photovoltaic products 
to the Philippines. Here, while the firm may choose to set up an office 
ir. the Philippines to coordinate its activity, there is no actual production 
of goods within the Philippines. 

A finn exporting to the Philippines is subject to a variety of regu* 
lations. For example, it is prohibited from engaging in retail trade. The 
Retail Trade Nationalization Act restricts retail trade, either direct or 
indirect, to those firms wholly owned by Philippine citizens.^ The firm is 
permitted to use foreign trademarks in the Philippines, however, such trade- 
marks or tradenames must be registered with the Philippine Patent Office 
(PPO) . This registration is valid for 20 years from the date of issuance 
so long as the registrant files an affidavit of use with the PPO within one 
(1) year following tlie fifth, tenth and fifteenth anniversaries of the reg- 
istration. However, in order for registration to be granted, the firm's 

2 

home country must grant similar privileges to Filipinos, i.e., reciprocity. 

Methods of payment for imports are also regulated. Philippine imports 
may be financed by either letters of credit (L/Cs) . documents against 
acceptance (D/A), or open account (C/A) arrangements. The Philippine 
Central Bank must approve importations maturing beyond 360 days, as such 
importations are treated as foreign )3orrowings.^ Further detail on payment 
procedures can be found in Price Waterhouse. Doing Business in the Philip- 
pines (March, 1978) . ' 

In order to comply with Customs and International regulations, a number 
of documents are required for import of goods. These include: 


^SGV t Co. , Doing Business in the Philippines 1980 , p. 29. 

Guerrero & Torres, Primer on Doing Business in the Philippines 1960 . p. 27, 

^Price Waterhouse t Co. . Doing Business in the Philippines , March. 1978 . 

p. 43. 
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• Consular Xnvoiea for shipMnts ovar 9500 In axport valuai 

• Cartifieata of Origin} 
a Cosnareial Invoiea} 

a Bill of Lading; 
a Inward Cargo Nanifast; 
a Delivery Pennit} 
e Central Bank Release Certificatef 

Xn setting up operations in the Philippines* if desired* the firm may 
establish and register any of the following: 

1) Joint Venture Corporation 

2) Branch 

3) Subsidiary 

4) Representative Office 

The firm may enter into a joint venture corporation with Philippine resi- 
dents, contributing equity, subject to Philippine participation regulations. 
Alternatively, a branch is considered an extension of a foreign enterprise, 
and is fully controlled by the parent company. All the assets of the firm 
may be held liable for the operations of the branch. A subsidiary, while 
normally mostly owned by the parent company, has a juridicial personality 
separate and distinct from its parent con^pany, with the parent company 
insulated from subsidiary liabilities. Finally, the firm can establish a 
representative office, having a maximum of ten personnel of which only two 
can be expatriates.^ Tax information of the various forms of operation can 
be found in S6V i Co. * Doing Business in the Philippines 1980 . 

4 

SGV t Co.* Doing Business in the Philippines 1960 , p. 36. 

^Guerrero & Torres, op. cit. * pp. 3-6. 
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Tabls 2 providM a sunmary of the infonnation in tha first east. 

TABLE 2 

Cast 1 — Export to tha Philippinas 
Canaral Infonwition 


a Prohibitad from angaging in ratail trada. 

a Parmittad to usa tradamarks and tradanamas subjact 
to reciprocity. 

a Paymant for exports via letters of credit* docu* 

ments against acceptance, or open account arrange* 
ments. 

a Importations maturing beyond 360 days must be ap* 
proved by the Central Bank. 

a A variety of documents required for goods to be 
imported (Consular Invoice on shipawnts over 
P500, Certificate of Origin. Commercial Xnwica, 

Bill of Lading* Inward Cargo Manifest. Delivery 
Permit. Central Bank Release Certificate). 

a Four types of Philippines business vehicles can be 
established — joint venture corporation, branch, 
subsidiary, representative office. 

B.3 Case 2 — Produce and Sell in the Philippines 

In the second case, a foreign firm is producing and selling photovol- 
taic products in the Philippines. All goods that are manufactured are sold 
in the Philippines? none of the firm's Philippine production is exported. 

Photovoltaics is considered a "pioneer" area in the Philippines, and 
as a consequence, firms engaged in producing photovoltaic products qualify 
for special benefits and incentives once registered with the Philippine 
Board of Investments (BOI) . A foreign firm is permitted to possess 100% 
of capital stock in a Philippine photovoltaics firm, whereas only 30% is 
generally allowed for firms engaged in non-priority activities. However, 
it should be noted that "pioneer" enterprises are required to attain Fili- 
pino status (60% Filipino ownership) within 30 years unless granted a 10- 

6 

year extension by the BOI. 


Shilippine Board of Investments, Questions and Answers on Foreign Invest 
ments in the Philippines , June. 1980, pp. 4-5. 
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Photovoltaic antarpritaa also qualify for a variety of benefits under 
the Investment Incentives Act (R.A. 5166) as amended by Presidential Decree 
Mo. 1584. Table 3 summarises the incentives provided to firms; specific 
provisions of the Act can be found in the B02's« The Investment and Export 
Incentives Act . Further* a firm is able to qualify for additional incen* 
tives if it locates its production* processing and manufacturing plants in an 
area designated as less developed. The additional incentives include: 

e Tax allowance to the extent of actual investment but not to 
exceed 30% of taxable income; 

w Exemption from General Banking Act collateral requirement on 
loans against real estate security; 

e exemption from the payment of filing* processing and all other 
fees of BOI and Security and Exchange Commission if total assets 
are less than 1 million pesos. ^ 

As p^rt of its effort to respond to its need for greater self-suffi- 
ciency in energy resources* the Philippines extends additional benefits to 
those cited above to photovoltaic enterprises as part of its 1980 Energy 
Priorities Program. Projects registered under the program are accorded 
priority by all government -owned or controlled financing institutions* 
such as the Central Bank and the Development Bank* and are given preferen- 
tial consideration on collateral* rediscounting and other requirements in 

0 

order to facilitate the early establishment of the projects. 

Finally* photovoltaic enterprises* as are all foreign investors and 
enterprises, are given several basic rights and guarantees to ensure the 
safety of foreign investments. These include: 

^Philippine Board of Investments* investment Opportunities in the Philip- 
pines * pp. 25-26. 

A 

Philippine Board of Investments* 1980 Thirteenth Investment Priorities 
Plan* Sixth Public Utilities Plan and Energy Priorities Program * pp. 13-14. 
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TABLE 3 


Cast 2 — Produo and S«ll in th« PhlllppinBt 
SurwBsry of Inctntivts Ondtr Invstaitnt Inctntivs Act 


• Dtduction of or 9 anisstionsl and prtoptrational tjqpanaas from 
taxablt income. 

• Deduction of labor training expenses. 

a Accelerated depreciation. 

e Carry-over as deduction of net operating losses incurred in 
any of first 10 years of operation. 

a Exemption/reduction and/or deferment of tariff duties and com- 
pensating tax on importations of machinery » equipment and spare 
parts . 

e Tax credit equivalent to 100% of the value of compensating tax 
and customs duties that would have been paid on machinery# etc. 
had it been inerted. 

e Tax credit for tax withheld on interest payments on foreign 
loans. 

e Right to employ foreign nationals in supervisory, technical or 
advisory positions within 5 years from registration. 

e Deduction from taxable income of a percentage of undistributed 
profits. 

e Anti-dumping protection (i.e., limit ing>orts that compete unfairly 
or unnecessarily) . 

e Protection from Government competition. 

e Exemption from all taxes under the National Internal Revenue 
Code, except income tax on a gradually diminishing percentage. 

e Post-operative tariff protection. 


Source: Philippine Board of Investments, Investment Opportunities in the 

Philippines . 
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• Basic rights and gusrsatsas under the Omstitutioni 

• Bight to rspstriats invastsMiits and ranit •arningo} 

• Bight to ranit foreign exchange to eervice foreign leans and 
obligations arising from technological aaaistance eentraetsi 

e Freedon from expropriation of property except for public uae« 
national welfare and defense ^pon payment of just ceapeneatieni 

e Freedom from requisition of investment « except in event of mar 
or national emergency and only for the duration thereof and 
with just compensation. 

P.4 Csss 3 — Produce in Philippines and Sell in Philippines and/or Abroad 
In the third case* a foreign firm is producing photovoltaic products 
in the Philippines. It may either sell part of its goods in the Philip- 
pines and part abroad, or export all of its Philippine pmdu:;tion. 

In an effort to develop the country's export trade « the Philippines 
offer benefits and incentives in addition to those delineated in Scenario 
2> to photovoltaic enterprises that produce for export. Photovoltaic 
enterprises that expert at least 70% of their total production are allowed 
an additional 10 years to attain Filipino status. 40 years as opposed to 
30 years. Further, these firms are still eligible for a 10-year extension 
by the BOX. Moreover, if a firm exports 100% of its production, it need 

9 

not attain Filipino status. 

Photovoltaic firms registered with the BOI as a "registered export 
producer." also qualify for additional benefits under the Investment Incen- 
tives Act and the Export Incentives Act (R.A. 6135) as amended by Presiden- 
tial Decree No. 1646. Incentives afforded firms ere suBsnarized in Table 4. 
Further detail on the incentives to "registered export producers" can be 
found in BOX. The Investment and Export Incentives Act and Invest- lnvest- 
ment Opportunities in the Philippines . 

a 

SGV 6 Co.. Doing Business in the Philippines 1960 , p. 65. 
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TABLE 4 


C«M 3 Product in Philippin«» and Stll In Philippin»« Mid Abroad 
Sunutary of Inc«ntiv» ^ddition tc tho»* of Scwrlo 2 


• Tax cradits on taxas and axanption froai dutiM on supplias 

usad in production of ai^ortad goods. 

o Additional daduction fron taxabla incoM of diraet 
labor cost and local raw matarials utilisod in 
manufactura of axport products (not to axcaad 
2&% of total axport ravanuas) . 

o Exan^tion from salas tax on axport products sold 
to othar axport producers or axport tradars. 

• Employmant of foraign nationals within 5 yaars 

from oparation or avan aftar said period in 
exceptional cases. 

a Exemption from axport and stabilisation taxas. 

a Additional incantivas wherever processing or manu> 
factoring processing or manufacturing plant is 
located in an area designated by BOX as necessary 
for proper dispersal of industry or which is 
deficient in infrastructures. 

B. 5 Summary 

The Philippines, in an attempt to attract foreign investment and 
further develop its economy, offers a host of incentives and benefits to 
foreign firms establishing enterprises in the Philippines. Table 5 sum- 
marizes benefits for the three cases vm have examined. Incentives are 
provided in many forms, primarily by lo%*ering tax expenses and generating 
an environment conducive to firm operation. 

Photovoltaics, by virtue of its ’‘pioneer* status, qualifies for most of 
the incentives offered, as long as goods are produced in the Philippines. 

In addition, supplemental benefits can be received if the firm exports a 
portion of its Philippine photovoltaics production and if the firm locates 
its plants in an area designated as less developed. In either case, though, 
firms are subject to the regulations on registration, Filipino status and 
other mattors that govern doing business in the Philippines. 
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TABl^ S 


lne<nttv«» to P/V rirwi Doing Buiin»M in thm Phllippinf 


Inctntiv* 

Firm that^ 
Exports to 
Philippines 

Firm that 
Manufactures 
and Sells in 
Philippines 

Firm that 
Manufactures in 
Philippines and 
Experts some of 
Product Abroad 

Dtduction of organizational and pr«> 
oporational expenses 


X 

X 

Deduction of labor training expenses 


X 

X 

Accelerated depreciation 


X 

X 

Carryover as deduction of net operat- 
ing losses 


X 

X 

Exempt ion/reduction of tariff duties 
on iniports 


X 

X 

Tax credit on value of customs duties 


X 

X 

Tax credit for tax withheld on interest 
payments on foreign loans 


X 

X 

Right to employ foreign nationals in 
supervisory, technical or advisory 
positions within 5 years from 
registration 


X 

X 

Deduction of a percentage of undis- 
tributed profits 


X 

X 

Anti-dumping protectim) 


X 

X 

Protection from Government compe- 
tition 


X 

X 

Exemption from all taxes under 
National Internal Revenue Code, 
except income tax 


X 

X 

Post-operative tariff protection 


X 

X 

Tax credits on taxes and duties on 
supplies used in production of 
exported goods 



X 

Deduction of direct labor cost and 
local raw smterials used in manu- 
facture of exports 



X 


(cont'd.) 
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TABLE 5 
(eoAt'd. ) 


Incentive 

Firm that^ 
Exports to 
Philippines 

Firm that 
Msnufseturos 
and Sells in 
Philippines 

Firm that 
Manufactures in 
Philippines and 
Exports some of 
Product Abroad 

Exemption from sales tax on export 
products sold to other export pro- 
ducers or export traders 



X 

Employment of foreiqn nationals within 
5 years from operation 



X 

Exemption from export and stabiliza- 
tion tax 



X 

Additional incentives depending on 
location of plants 

X 


X 


1 


Note: 


Assumed here that firm does not operate Philippine office. 
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KPPE3XD1X C 


1MIFF RATES 


Jnpoxt dutiM for onorgy systoM oquiinont and suppliM art based 
on ad valorem with duty rates as follows t 


Code Description Rate 


84.01 Steam and other vapour generating boilers (excluding 

central heating hot %«ater boilers capable also of 
producing low pressure steam) ; super-heated water 
boilers 10% 

84.02 Auxiliary plant for use with boilers (for example, 

economisers, superheaters, soot removers, gas 
recoverers and the like 10% 

84.06 Internal combustion piston engines: 

A. Parts of internal combustion piston engines: 

1. Articles not included in sub-heading 

A-2 hereof 10% 

2. Cylinder liners and sleeves 50% 

B. Internal combustion engines other than for 

motor vehicles 10% 

84.07 Hydraulic engines and motors (including water 

turbines and water wheels) 10% 


84.10 Pvunps (including motor punps and turbo pumps) 

for liquids, whether or not fitted with measuring 
devices, liquid elevators of bucket, chair, screw, 
band and similar kinds: 

A. Articles not included in sub-heading B hereof.. 10% 

B. Centrifugal water pumps, single stage, single 

suction, horizontal shaft type suitable for 
belt drive or direct coupling (except pumps 
with shafts common with prime mover) , with 
casings and impellers of cast iron or bronze; 
piston or plunger type hand pumps 30% 

84.13 Furnace burners for liquid fuel (atomizers) for 
pulverised solid fuel or for gas; mechanical 
strokers, mechanical grates, mechanical ash 
dischargers and similar appliances 10% 
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Code Description Rate 

85.01 Electrical goods of the following descriptions: 

generators, motors, converters (rotary or static), 
transformers, rectifiers, and rectifying apparatus, 
inductors: 

A. Parts and accessories of electric motors and 
generators : 

1. Articles not included in subheading 


A-2 hereof 30% 

2. Stator with windings, machined die casted 

rotor and completely machined end bells... 50% 

B. Motors over 30 HP. electric generator, high 
tension transformers (including main and sub- 
station transformers), loading coils, inductors, 
converters, rectifiers and battery charges; • 
television yokes and flyback transformers and 

parts thereof. 30% 

C. Other 50% 


85.19 Electrical apparatus for making and breaking 

electrical circuits, for the protection of electrical 
circuits, or for making connections to or in electric 
circuits (for ex 2 unple, switches, relays, fuses, 
lighting arresters, surge suppressors, plugs, lamp- 
holders, and juction boxes resistors, fixed or 
variable (including potentiometers), other than 
heating resistors: printed circuits, switchboards 
(other than telephone switchboards) and control 
panels: 

A. Component parts of magnetic starters and circuit 
breakers imported with prior authorization of the 
Board of Investments under a progressive 


manufacturing program 10% 

B. Other 50% 


85.23 Insulated (including enamelled or anodised) 

electric wire, cable, bars, strip and the like 
(including coaxial cable) . whether or not fitted with 
connectors : 

A. Litz wire (fine copper wire covered with cotton 
or nylon thread used in radio or TV coils) ; sub- 
marine coimnunication cables; lead-covered 


terminating cables and stalpeth cables 30% 

B. Other 50% 
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APPENDIX C (CONT'D) 


Code Description Rate 

85.25 Insulators of any material 30% 


85.26 Insulating fittings for electrical machines, 

appliances cr equipment, being fittings wholly of 
insulating material apart from any minor components 
of metal incorporated during moulding solely for 
purposes of assembly, but not including insulators 


falling within heading No. 85.25... 30% 

85.27 Electrical conduit tubing and joints therefore, 

of base metal lined with insulating material 30% 

85.28 Electrical parts of machinery and apparatus, not 

being goods falling with any of the preceeding 
headings of this Chapter 50% 


90.24 Instruments and apparatus for measuring, checking 
or automatically controlling the flow, depth, 
pressure or other variables of liquids or gases, or 
for automatically controlling temperature, (for 
example, pressure gauges, thermostats, level gauges, 
flow meters, heat meters, automatic oven draught 
regulators) , not being articles falling within 

heading No. 90.14. 10% 

90.25 Instruments and apparatus for physical or chemical 
analysis (such as polarimeters , gas analysis 
apparatus) ; instruments and apparatus for measuring 
or checking viscosity, porosity, expansion, surface 
tension or the like (such as viscometers, porosimeters, 
expansion meters); instruments and apparatus for 
measuring and checking quantities of heat, light 

or sound (such as photometers (including exposure 
meters, calorimeters); microtomes 10% 

90.26 Gas, liquid and electricity supply or production 
meters; calibrating meters thereof; 

A. Articles not included in subheading B hereof... 20% 

B. Totalizing water meters. 50% 

90.28 Electrical measuring, checking analyzing or 

automatically controlling instruments and apparatus. 20% 
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APPENDIX D 


DESCRIPTION OF FINANCIAL INSTITUTIONS THAT INVEST IN AGRICULTURE 

• Cowntrcial Banks 

Connnercial banks ara the more sophisticated members of the banking 
sector. They accept savings and checking or current accounts and other 
usual bank services like loans and trust holdings* extend domestic and 
export letters of credit and trust receipt services. They are also 
active in the money market and in small loans to small and medium-scale 
industries. In the Philippines* some banks are even involved in credit 
card operations and financing through a system of sister companies. 

Credits granted by commercial banks consist loans* advances* 
discounts* overdrafts* domestic bills* customer's liability acceptances 
and export bills. 

Of the P52, 510.7 million total credits granted by commercial banks 
in 1977, 72.29 percent or roughly P38.0 billion went to private businesses 
and individuals. Credits granted to local governments as well as semi- 
government entities reached P6*04P.8 million or 11.52 percent while 
another 6.23 percent or P3* 270.0 million was availed of by the national 
government. 

e Savings and Mortgage Banks 

A savings and mortgage bank is any corporation organized primarily 
for accumulating the small deposits of the public and reinvesting them in 
bonds, in loans secured by pledge or chattel mortgage certificates, buying 
and selling them or receiving them in payment of loans. However, a savings 
bank cannot engage in foreign exchange trading, nor can it open letters of 
credit. It can grant all kinds of loans extendable by commercial banks, 
except character loans or overdraft lines which are payable on a medium or 
long-term basis. 

Total resources of savings banks amounted to P2,810.4 million as of 
the end of 1977. Total loans outstanding of savings and mortgage banks on 
the other hand, amounted to PI, 954. 9 million broken down as follows: 
agricultural - P200 million; commercial - P2 million; industrial - P22 
million; real estate - PI, 112 million; consumption - P195 million; and 
sundry - P424 million. Investments in bonds and other securities mean- 
while reached P415.3 million. Total loans and investments made by the 
savings banks reached P2,370.2 million in 1977. 

• Rural Banks 


Rural banks are generally small regional unit banks. In terms of 
assets and size, they are smaller than either the savings or commercial 
banks. They perform the same savings and loan services as thrift banks 
but rural banks specialize in extending small loans to feunners. Some, are 
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also authorizad to accept demand deposits or checking accounts. 

All rural banks are privately owned, but they receive financial and 
technical assistance and incentives from the government. Their 
main sources of funds therefore are the deposits of rural savers 
and the financial assistance of the government. 

About P977.S million or 47.3 percent of the total loans granted 
was made under the supervised credit scheme. The balance of 
Pi, 088. 2 million or 52.7 percent was extended under the non-super- 
vised credit program. 

Agricultural loans accounted for 87.1 percent of the total 
loans granted for the year. Commercial loans represented 8.7 per- 
cent, while industrial and other loans constituted 2.7 and 1.5 
percent, respectively. Investment in securities on the other hand, 
reached P832.1 million. 

The rural banking system aims to accomplish the following goals 
and objectives: 1) to continue to support the food production pro- 

gram and other developmental projects of the government through 
active participation in the various special financing programs ; 

2) to exert more efforts in mobilizing savings and promoting capital 
formation to be able to provide more and better service to small 
farmers and producers in the rural areas; 3) to step up participation 
in the fourth Central Bank-International Bank for Reconstruction and 
Development (CB-IBRD) rural credit project to meet the increasing 
demands of agriculture and industries for medium and long-term 
credit; 4) to cooperate with the government in devising ways and 
means to reduce the percentage of arrearages of the system to a more 
manageable level; and S) to pursue a progreun of developing managerial 
skills and personnel capabilities through sustained training programs 
and seminars, so that rural banks will be in a better position to 
cope with their day-to-day operational problems. 

• Land Bank of the Philippines 

The Land Bank is charged with the responsibility of giving 
financial support to three of the more important aspects of the 
agrarian reform program namely; 1) the transfer of ownership of 
agricultural lands covered by the agrarian reform from landlord to 
tenant-farmers; 2) the effort to help farmer-beneficiaries of land 
reform increase their productivity and income; and 3) the redirection 
of land-owner resources to industry or other productive endeavors. 

Moreover, the bank in its capacity as administrator of two agri- 
cultural guarantee funds (the Land Bank Agricultural Guarantee Fund 
(LB-AGF) and the Agricultural Guarantee Fund (AGF-R.A. 6390)), extends 
coverage on certain types of loans granted to farmers by selected 
lending institutions. Through its guarantee operations, the bank 
makes it possible for farmers with meager resources to undertake pro- 
ductive activities by encouraging lending institutions to extend 
credit without being too strict about collateral requirements. 
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• Development Banks 


Except for the Development Bank of the Philippines (DBP) , develop^ 
ment banks are usually small in sise and operate as regional banks. 

While they rely heavily on local or foreign borrotfings through a program 
of bond issues, they are also authorized to generate deposit funds from 
the public as their source of funds for the loans and financing services 
they provide. 

Development banks usually provide short-to-long term financing for 
productive enterprises on a secured basis. Conqpared with comnercial 
banks which can loan or finance an enterprise without collateral or 
security for the amount borrowed, development banks and thrift banks are 
security or collateral oriented. 

Foremost among the development banks is the Development Bank of the 
Philippines. It is entrusted with the responsibilities of providing 
credit facilities for the rehabilitation, development and expansion of 
agriculture and industry, the reconstruction of the national economy, 
and the promotion and establishment of private development banks in pro- 
vinces and cities. 

As of year-end 1977, total resources of the DBP rose to new levels - 
P15.7 billion as against P12.7 billion in 1976. 

Investments in securities also increased by P573 million from P2.1 
billion to P2.6 billion. Of these outstanding investments. P2.12 billion 
or 81 percent are investments in government securities and P503 million or 
19 percent are private securities. Loan portfolio as of December 31, 1977. 
likewise increased by Pi. 8 billion or 23 percent from P7.870.2 million to 
P9.665.9 million. 

The thrust of lending operations of the bank during the period under 
review continued to be on countryside development as well as on small and 
medium-scale industry financing. Under the DBP's countryside development 
program, equal attention is given to agricultural and industrial projects. 

In agriculture, priority is given to projects geared towards self-sufficiency 
in food, production of raw materials for local industry needs and diver- 
sification of agricultural exports. 

a Non-Bank Financial Institutions 


The non-bank sector, while extending financial services to the commer- 
cial and industrial sectors of the economy, has a different source of funds. 
Non-banks cannot generate deposit funds from the pxiblic, thus they generally 
resort to stockholder's funds and deposit substitute liabilities to fund 
lending activities. Deposit substitutes are financial instruments held by 
the non-banking sector as part of its funds. These include commercial 
papers such as stocks and bonds, short and long-term debt instruments, and 
other credit instruments obtained from money market activities. The non- 
bank sector also borrows funds to finance its services. 


Non*bank financial institutions includt: the National Xnvestnant 

and Development Corporation (NIDC ) , Private Development Corporation of 
the Philippines (PDCP) , BANCOM Development Corporation. Non-Stock 
Savings and Loan Associations, the Government Service Insurance System 
(GSIS) , Social Security System (SSS) , Agricultural Credit Administration 
(ACA) . and Mutual Building and Loan Association (MBLA) . 

The NIDC. PDCP. and BANCOM Development Corporation provide primarily 
long-term financing for expansion and modernization of productive 
ventures and for facilitating short-term placements to connercial 
banks. Stock Savings and Loan Association contributes to home savings 
and to the growing need for more savings institutions. 

- Government Non-Bank Financial Institutions 

Loanable funds of government non-bank financial institutions 
(comprising the GSIS. SSS. ACA and NIDC) released their funds in 
1977 for the following purposes: agricultural - P40 million; in- 

dustrial - P40 million; consumption - P893 million; real estate - 
P579 million; public utility - P21 million and other purposes (con- 
sisting mostly of notes receivable from financial firms) - P2, 359.4 
million. Combined, these loans aggregated P3.932.6 million reflecting 
an expansion of 49 percent over the level of the preceding year. 
Accounting for the increase was the Pi. 619. 2 million growth in 
other purpose loans which more than offset the decreases in loans 
for industrial, consumption, real estate and public utility purposes. 

- Agricultural Credit Administration 

Created under R.A. 3844, also known as the Agricultural Land 
Reform Code, the Agricultural Credit Administration (ACA) was 
specifically designed to help farmers elevate their living standards 
to make them active factors in the country's economic development. 

Its activities are therefore, geared at raising the economic well- 
being of the rural populace by increasing their agricultural produc- 
tion. To achieve this end, it provides the farmers with the necessary 
technical guidance and credit assistance for the cost of production 
inputs. 

The ACA grants six types of loans, namely: production, facility, 

commodity, marketing, operating capital and poultry loans. A major 
portion of the loans granted from 1960 to 1977 were of the production, 
commodity and marketing types. These three types of loans, constituted 
an average of 66.7, 6.0 and 21.7 percent respectively, of the total 
loans granted in 1977 of P49.7 million. 

- Private Non-Bank Financial Institutions 

Private non-bank financial enterprises showed reduced lending 
operations in 1977 as loans granted totaling Pi, 410 million declined 
by 28 percent from the previous year's figure of Pi, 969 million. 

These loans were released by BANCOM, PDCP, MBLA and Non-Stock SLA 
for various purposes, namely: agricultural - P26 million; commer- 

cial - P46.2 million; real estate - P172.3 million; public utility - 
P9.7 million; and others - M707.2 million. Except agricultural 


purpose loans vAiich expanded by more than tvo times > other types of 
loans registered decrements ranging from 3 percent to 83 percent 
as against their respective levels in 1976. 

- Investment Houses 

Investment houses grant medium to long-term loans for capital 
expansion purposes. Ihe basic function of investment houses« 
however, is the underwriting and distribution of securities of 
other corporations. Commissions and services from this function 
and earnings from money market activities are their main sources 
of funds. 

Finance companies on the other hand, are authorised to finance 
consumer durables under installment payment plans. They usually 
extend short- to-medium term credit to manufacturers and merchants 
for inventory, receivable financing and transport equipment leasing. 
Financing companies usually rely on stockholders funds and cash 
generated from their money market activities to finance their 
operation. 

The Private Development Corporation of the Philippines is a 
development finance institution which is committed to encourage 
the emergence and growth of Philippine productive enterprises by 
providing technical and financial assistance through the purchase 
of equity investments and expertise. 

The BANCOM Development Corporation extends assistance to 
projects which are viewed to be primary contributors to the acce- 
leration of the country's economic development. Most of these 
projects are registered with the Board of Investments and are 
involved in the production of essential products like petroleum, 
mining, wood, pharmaceutical, paper, sugar and coconut. Like 
the PDCP. it also engages in money market operations and it has 
actively engaged in the organization of the Money Market Asso- 
ciation of the Philippines. 
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APPENDIX E 


ASSUMPTIONS USED IN THE FINANCIAL AND ECONOMIC ANALYSES 


This appendix lists the nethodologyi data and assvnqptions used in 
the financial and economic analyses described in Chapter 8. They reflect 
actual conditions existing in the Philippines in October/Novenber« 1960. 
Fuel cost escalations of 31% and 24% for gasoline and diesel « respectively » 
are the average values experienced between 1975 and 1980. A 3% escalation 
rate reflects the generally accepted value of worldwide fuel cost esca> 
lations.^ A discount rate of 21% for the financial analyses ii equal to 
the coiTsnercial bank loan rate and reflects the project evaluation criteria 
used by the Development Bank of the Philippines project staff. Sources of 
other data and assumptions are clearly stated at the bottom of each table. 
Method of Calculating Present Value of Life Cycle Costs (PVLCC ) 

Assume an initial cash flow at time zero followed by cash flows at 
the end of each year, n, where n*l,2,3 — N; N being the life in years of 
the system. The various present values, P, to be calculated are defined 
below. 

1) Fuel — The cost of fuel during the first year is C^, its cost escala- 
tion rate is £, and the discount rate (or expected after-tax rate of 
return on investment) is R. The present value of fuel costs is: 

H -- C. ± (-Kir)’' - C, • PWF(Rc , N) 


Where the present worth factor PHF(R^, N) is just a closed form for the 
summation of Eq. (1). It is: 

PWF(Re.N)= 

^IBRD estimates 
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Where: 



( 3 ) 


2) 


Maintenance, Property Texet, end Operating Coet — The first year cost 

is C„; it is assumed to escalate at the average inflation rate 1. Its 

n 

present value is: 


P„=C„‘PWf(Ri.n) 


Where: 




(5) 


3) Fuel Transportation — The first year cost is C^LQ where is the 

first year cost per distance per quantity of fuel; L is the round 
trip distance and Q is the quantity needed per year. The cost esca> 
lation rate for transportation is T. The present value of fuel trans> 
portation is: 

^C^LQ •PWF(Rt, N) 


Where : 



l^-T 


(7) 


4) Initial Cash Disbursement — '^his is the total initial investment * P 
minus the fraction FP that is borrowed. It is: 

Fc = (i->^)P 
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S) R«p*y»tnt of Loan Principal — Wt will atsuiM that tha loan principal 
ia repaid in M, equal annual inatallmants baqinninq at tha and of the 
first year, lha present value of these cash flows isx 


• PWF(R.N') 


6) Interest Payroents — Interest* at an annual rate J« is paid on the re* 
maininq principal at the end of each year. The present value of the 
interest payments is: 




(10) 


(ifhen R«J, it is not necessary to conq>ute this since one can get P 

w 

more easily from the relation • 

7} Depreciation ** This is needed for a country in which depreciation is 
a tax deductible expense. It can have many forms. For the sum*of*the 
years-digits method* its present value is: 

a*l 

and P^ ■ lump sum depreciation for P/V systems in the Philippines. 

8) Government Credits — * These can be state or Federal tax credits on 

renewable energies or the investment tax credit (ITC). They are paid at 
the end of the first year. Denoting by C the total fraction of the 

In 

investment for which credit is given* the present value of the credits 


* 1+R 


( 12 ) 
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K*pl*ctiwnt Co«f — Major itoms aay nood roplacomont in cortnin yoara. 

If the replacamcnt coat today ia and the raplacanant coat aacalatlon 
rate ia I« then the preaent value of replaceaienta iat 

Where n is the number of the year in which a replacement ia made« for 
example, n • 5 and 10 years. 

1C) Salvage Value — Assuming the salvage value to be a fraction f of the 
total initial investment P, which includes civil works buildings, etc., 
the present value is: 

The total present value of the life cycle costs is a suitable sum of 
these individual present values multiplied by the marginal tax rate t 
as necessary. It is: 

(15) 

PVLCC . . tPj • % - '“p - <‘-‘1 ‘ ‘ ■“l * - '’s' 

For tax purposes, the replacement costs have been treated as ei^ense 
items although they should be capitalized and be depreciated separately 
from the rest of the system. If this appears to be necessary for any 
of the countries, it can be done. Other changes may also be necessary 
for certain countries. 

The PVLCC, as computed from Eq. (15) and the proceeding equations, must 
be applied to systems that do approximately the sane job. The system with 
the smallest (least negative) present value would be preferred. 
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TABLE 2 


Inflation 

Discount Rate 

Loan Rate 

I. Cormnercial Bank 
II. Development Bank 

Life of Equi^ent 
Fuel Escalation Rate 
I. Gasoline^ Diesel 
II. Gasoline# Diesel 

Analysis Lifetime 

Depreciation 

I. P/V 

II. Conventional 
Marginal Tax Rate 
Debt/Equity Rates 
Salvage Value 
Labor Cost 


♦NOTE: 31% nominal « 

24% nominal « 
16,4% nominal = 


COST ASSUMPTIONS 


Financial Analysis Economic Analysis 


13% 


- 

21% 


12% 

21% 



14% 


- 

Equipment Lifetime 

Equipment Lifetime 

31%, 24% (nominal)* 


3% (real) 

16.4% (nominal)* 


3% (real) 

15 years 


15 years 

Lump Sum 



Sum-of -Digits 


• 

5% 


- 

0.90 


0 

10% 


- 

$ 1/hour 


$l/hour 


16% real 
10% real 
3% real 
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TABLE 3 

P/V SYSTEM COST PROFILE 


Year 

Cost (1960 $) 
$/Wp 

I960 

$20.65 

1982 

11.73 

1984 

9.14 

1986 

6.55 

1988 

5.28 

1990 

4.40 


NOTE: Operation and maintenance leUtjor costs were 0.25 hours 

per operating day per KWp. 

SOURCE: The 1980, 1982 and 1986 values are from the draft 

JPL, 1981 Photovoltaic Systems Development Program 
Summary Document. The others are OHR's estimates. 

TABLE 4 
FUEL COSTS 

Cost (1960 S/U.S. Gallon) 

Diesel Gasoline 

Financial Analysis 1.43 2.42 

Economic Analysis 1.18 1.18 


NOTE: Cost/gallon used in the economics analysis equals the 

retail cost less all taxes. 

SOURCE: Philippines Ministry of Energy. 

TABLE 5 

S.AMPLE SOLAR INSOLATION 


Month 

Jan 

Feb 

Mar Apr 

May Jun 

Jul Aug 

Sep 

Oct 

Nov 

Dec 

Insolation 

(Langleys) 

360 

442 

523 588 

510 458 

410 371 

384 

374 

352 

340 


SOURCE: Angus, J.F. and Manalo, E.B. , "Weather and Climate Data for Philippine 

Rice Research," IRRI Research Paper Series , No. 41, November, 1979. 
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Table f ; CONVENTIONAL POWER SYSTEM CHARACTERISTICS 



First Year 
Cost Capital Cost 

Fuel Consumption 
Gallons/Hour 

Fuel 

Operation and Maintenance 
Labor Hours/ Parts S/Hours 

Lifetime 

Rated Output Ckw) 

1980$ 

Multiplier^ 

100% Load 

Load 

Type 

Hrs. of Operation 

of Operation 

(hours) 

0.3 

320 

1.0 

0.13 

0.09 

Gas 

0.02 

0.20 

2000 

0.4 

370 

1.1 

0.13 

0.09 

Gas 

0.02 

0.20 

2000 

0.8 

468 

1.2 

0.26 

0. 18 

Gas 

0.02 

0.20 

2000 

1.2 

527 

1.2 

0.31 

0.20 

Gas 

0.02 

0.20 

2500 

4.0 

4000 

1.4 

0.43 

0.25 

Diesel 

0.03 

0.30 

3000 

6.0 

4500 

1.4 

0.64 

0.43 

Diesel 

0.03 

0.30 

3000 

8.5 

6732 

1.4 

0.80 

0.55 

Diesel 

0.03 

0.30 

4000 

10 

7588 

1.5 

0.93 

0.60 

Diesel 

0.03 

0.40 

4000 

12 

7615 

1.5 

1.20 

0.70 

Diesel 

0.035 

0.40 

4000 

15 

7730 

1.5 

1.50 

0.90 

Diesel 

0.035 

0.45 

5000 

20 

8685 

1.6 

1.65 

1.15 

Diesel 

0.04 

0.50 

5000 

^capital cost multiplier 

accounts for 

support facilities such 

as fuel tank, buildings, etc. 

needed for the 



generator. 

NOTE: In some applications (e.g. larger irrigation pumps) P/v-powered machines could be unattended whereas 

diesel or gasoline powered machines would require a full-time operator. In such cases the operator's 
wages (estimated in the Philippines as $l/hour) are a distinct cost advantage for P/V systems. 

SOURCE: Honda, Onan and Kohler Technical Representatives. 



APPENDIX F 


Climate, Agricultural Regions, and Major D^ncgtic and Export Crops of The Philippines 


Domestic: rice, maize# %ibeat« sweet potatoes# fish# 

cassava 

Export: sugar, bananas# pineapple# coconut# coffee 

tobacco# «iood 

Sixty percent of the 31 million population of the Philippines depend 
upon agriculture for their livelihood. Agriculture accounts for 30% of 
the GDP# more than 50% of employment# and close to 60% of export earnings. 

The Philippines is 
an archipelago# divided 
into three island groups: 

Luzon, Visayas and 
Mindanao. It consists 
of 7,100 islands, eleven 
of them comprising in 
area more than 95% of 
the total cowtry area. 

Luzon, in the north, is 
the largest island. Mindano 
is the second largest and 
lies in the south. The 
other nine islands, the 
Visayas, constitute 29% 
of the total country area. 

To a large extent the 
Philippines is a atountain- 
ous country with ranges 
lying close to and para> 
llel with the coastlines. 

One of the amin ia^d<ments 


RAINFALL 
BY ZONES 

Two p*«nounc*dMBion&. 
drym¥nnter«nd fcprir^g. 
w»t m ftummvr and autunvi 

No dry SMion ; with a very 
pronounced mawmum 
ramfa^l it\ %mnter 

No werv‘ pronounced mwtrmm 
ratn period j wit ha short dry 
season lastmo ortfy from one 
to three months 

K No very pror.ounctd 

w ma>i»mcm re»n 

issi period anO no dry 



Visayas 


ttd aiats 

iwO Ail0Mtt|($ 



to increased production of food is bad «feather. Ihe country is nomally 
visited by about 20 tropical cyclones (stoms and typhoons) annually 
causing danage to crops and livestock. Four types of cliaate are charac- 
terised by either the length of absence of a dry season, or by the timing 
of aaxinum rainfali. . The %festern part has a dry season lasting fron Oec- 
enber to May. The eastern part has no dry season but a very pronounced 
rainfall from Deceiaber to February. The central part of the country has 
two climates: in the north a short dry season which lasts from 1-3 months; 
in the south rainfall is fairly well distributed throughout the year but 
the total amount is less than that in the eastern part of the country. The 
mean annual rainfall for the entire country is 2,530nm. 

Agriculture, fishery and forestry contributed, in 1979. 26% of the 
gross national product. Alisost half of the Philippine's population is 
agricultural (21.529.000) . Sixty-five to seventy percent of this population 
eure rice and/or maize semi-sufficient farmers. Eight million hectares are 
classified as arable and permanent cropland, providing less than .4 ha. per 
agricultural caput. Average farm size has been estimated at close to 3H 
hectares. Land is perhaps the biggest constraint in Philippine agriculture; 
next comes water; then comes labor. 

Central Luzon is the nation's rice bowl, with the bulk of irrigated 
land occurring in this section. The northern regions (llocos. Cagayan 
Valley and Central Luzon) and the western Visayas are the most ing>ortant 
areas of intensive crop farming. Large tracts of arable land are left 
fallow in the eastern Visayas and Mindanao. Large-scale operators every- 
where are involved in sugar, bananas and pineapple for export, and are 
increasingly taking over poultry and swine production. Smallholders 
primarily produce food grains for domestic use and coconut for export. 

Livestock; Most of the cattle are raised by small-scale farmers, 
each with one to several head. Meat consung>tion is low and native cattle 
are raised primarily as work animals, second in is^rtance only to the 
carabao. This water buffalo plo«rs the rice paddies and other land, is a 
main source of transportation, and an emergency source of cash. Carabaos 
also account for 2/3 the beef supply. Most animals are maintained by 
grazing on fallow fields and harvest stubble with a supplementary feeding 
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of rice straw 


The Rtilippine dairy fanning industry is very liaited. Presently 
there are only a few connercial dairy operations. 

Poultry production (eggs and seat) has beeoae highly cn—trclalisad 
(65% of the chicken population) in locations near aetropolitan areas, 
and continues to expand. The Philippines is now self-sufficient in 
poultry, and increased developsant is being hindered by the high cost of 
protein feed ingredients %diich are siostly isported. 

Conenerical piggeries currently account fOr 10% of the country's pork 
production, the balance being in snail backyard operations. A few corp- 
orations operate large holdings (10, 000-15, OOOha.) and corporations have 
set up a few feed-lot fattening businesses to utilise waste fron primary 
enterprises. Total number of cattle at a given time is about 6,000 head. 

Forestry*; Forest products rank among the country's top four categor- 
ies in export value. Mahoganies make up the bulk of lumber exports. 

Fishing; Although the Philippines lies in a fertile fishing belt, 
the domestic fishing has remained underdeveloped. Obsolete techniques, 
inadequate refrigeration and marketing facilities, and lack of investsient 
capital have handicapped the industry so that production does not meet 
even domestic needs. The annual fish catch in 1977 totaled 1,510,789 MX 
which was uostly anchovies, mackerels, sea bass, sardines, tuna, bonito 
and shark. 

Small-scale, traditional fishermen in the Philippines use gear not 
requiring boats, or boats of three tons or less. More than one-third of 
the fishermen are dependent upon siototised bancas (consuming an average of 
1200 liters of gasoline each every year) , but alaost all fishing gear is 
totally non-mechanical. (The prismry exception to this are the artificial 
lights used in basnig-fishery where fish are guided into surrounding nets 
by the light. Ninety percent of the sardines are caught in this method.) 

Traditional fishermen fisti both inland and ocean waters. There are 
approximately 600,000 traditional fishermen located in some 10,000 coastal 
fishing villages throughout the country. They use innumerable techniqxies 
such as brush traps, tubxilar split bamboo traps, bamboo wiers of elaborate 
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dMign «Bd siM« *Ka1#sIc«** boats nhidi hsva b i ahoo and rattan root aearoa* 
awoop«rs« dklning nats« *8apyan” ahoal aats* puroo aainas* and tiny eovar 
pots for uss in ths paddy fialds. 

Fishing villagas ara ganarally without idurvas* cold storage facilit* 
iaSf ica plants* or fish aa^ats. Xn fact* fishazaan ara dapondant open 
thosa who sarkat thair catch. 3ha relationship batwaan fishazaan and 
buyer is called "suki." While suki has nutually beneficial aspects* 
fishazaen often end up indepted to buyers and boat owners. 

By presidential decree in 1972* the country undertook the land rafoza 
task of transferring ownership of fazaland to about half the country's 
million landless tenants. By Septesiber 1979* the Ministry of Agrarian 
Reform reported having issued 427*149 Certificates of Land Transfer (CLT) 
to 308*066 tenants cultivating 525*590 hectares. 

(2) Agricultural Development Plans 

The long term development goal is that of achieving self-sufficiency 
in agricultural production. High priority* therefore* is centered vpon 
food production and distribution* fisheries* livestock* and related 
agricultural activities. The main thrust is the production of cheap but 
highly nutritious foods that can also generate export earnings. The 
government has launched the Bakahang Barangay (badeyard cattle raising) 
project and has iiig>lemented a Daizy Industry Development Act to attain 
self-sufficiency in beef by 1985 and cut dairy imports. The Ministry is 
also making efforts to establish crops traditionally imported* such as 
soybeans* %iheat* and cotton. 

The Philippines has reached self-sufficiency in rice* and government 
efforts are now on increased production of yellow maize* and sorghum. 

The Philippine Coconut Authority (PCA) has started a program for replanting 
old areas and planting improved hybrid varieties. A plant for production 
of so^ean products is being constructed whidi %d.ll reguire 500 tons of 
soybeans during the first three years of operation* 50% of which is to be 
locally grown so^eans. Banana hectarage are planned for a 25% increase* 
land allocated to producers according to past performance. 
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(3) Inco— Diitribtttion 


S*v«ntyfour p«rc«nt of fora foallios in 1971 did not roeolvo onough 
inooM to Mot tho food povorty throohold, ns ealcttlntnd by tho Buronu of 
Conous and Statistics using A.S. Abrtra's "Philippino Poverty Ihrasholds” 
docMsnt. Povorty distribution was ralativoly ovon across all alovan 
islands « only falling down to 60% for farm faailiss in Cantral Luzon, lbs 
bulk of thoss fazMrs with tho lowast incoMS wars tha 40% of tha nation's 
cultivators who hava lass than two hactaras of land. 

(4) Credit » Cooperatives, and Extansion Ssrvieas 

Craditt Most farm investMnt is financad by non«institutional Mans 
by the famer«»through ralati vas« landlords* or private aonaylandsrs . 

Production credit is granted by rural banks and the Philippine National 
Bank (the latter is the Min source of credit for sugar planters) . An 
agency for SMll fanner credit* tha Agricultural Credit Administration* 
accounted for only 1% of total production credit in 1971. Mariceting credit 
is provided by the government-owned Philippine National Bank and by private 
commercial banks. 

Institutional credit has been priMrily reserved for larger commercial 
operations . 

Participation in cooperatives has bean relatively minor, with most 
activity ta)cing place in coneunal irrigation works* purchasing cooperatives, 
or loosely structured organizations owning warehouses and milling equipment. 
The problem of agricultural Mrketing in the Philippines is one of distrib- 
uting products in su^ a way the fanner gets rewarded for his labor. Ibis 
applies eqxially to export products. For this purpose the organization of 
fazMrs into Mrketing cooperatives is being encouraged and even given 
direct assistance from tha goverisnent. Farmers are asked to join pre- 
cooperative grotq>s for training in cooperative principals and practices* 
then these groups are esqpected to aMlgaMte into area Mrk/ting co-cq;>s. 

The Min unit of agricultural extension is the Agricultural Product- 
ivity Coasdssion (APC) which was integrated as the Bureau of Agriculture 
Extension (BAEX) into the Department of Agriculture and Natural Resources 



in the early *70* a. Also* tha Oapartaent of Agrarian Affairs (OAK) still 
maintains an extension service in the land refox* area «fhieh nov anocaopass- 
as anich of the country* As of 1973, there was only one extension agent 
for 1,400 farmers. 

(5) Storage Methods 

The Palay (unmilled rice) crop is almost entirely solar dried. Ihis 
takes place both on the farm and after threshing at the mill. Some siech* 
anical driers exist but poor siting and operating costs leave them under* 
utilized. Losses are high from solar drying because the unequal tesper* 
ature and humidity causes grain cracking, over*drying, and leaves palay 
subject to rodents, birds and insects. 

Palay and rice are stored in sacks, with only a few bulk storage 
bins and silos available. Sack storage actually minimises losses from 
sweating and mold damage, for bulk storage requires a strict control of 
moisture. 

Maize is stored on the farm as whole ears, shelling it only as it is 
required. Little, if any, drying of shelled maize is practiced on farms. 
Few mechaiiical driers exist, and most mills have concrete floors ipon which 
grain is spread for solar drying. 

Most farmers do not have storage facilities for coconut. Huts are 
sold to desiccated coconut factories. They have to be hauled to a usually 
distant road %«here they are collected by the buyer. Cost of transport is 
high and poor road facilities lead to multiple handling of the Cbpra by 
a large number of suddlemen. 

Because of the size and dispersion of individual wholesale markets, 
viajeros (truck -buyers) buy most vegetable produce either directly from 
the farmer or from a local assesbler. Loosely woven basfcoo baskets (an 
isportant cottage industry) are customary containers in all sizes for 
all produce. 

An increasing share of the marketing of fooc'grains, feedgrains, and 
pulses has been assumed by the government under the National Grains 
Authority. Storage facilities are owned priamrily by sdllers as independ- 


•nt WAnhouting activitiAS h»vt btooM fiaaneiAlly !••• attnetiv* tfua to 
incrtasing govtrnMnt oontzol of Mxkoting aargina* 

(6) Agricultural Production 

Modtrn crop production it ganarally raatrietad to augareaiM* plno* 
appla and tone rica. Those two crops use nost of the country's fsrtilisor 
and cultivation/harvesting largo and snail aachinozy. 

Most faming Is done with huaan and aniaal labor. Som faraors aay 
intensively plant, using hybrid seeds, fertilisers and pesticides, but 
these practices are aost likely conducted by hand. The greatest percentage 
of fanning is seni*self>sufficient faming of mixed crops for domestic 
consun^tion, and coconuts (often in mixed cultivation) as a casi^ crcp. 2f 
crop rotation is practiced, it is that of fallow fields, or a dry carop is 
planted on the sane piece of land following a wet season crop. A lowland 
rice crop, for instance, may be harvested from November to February, depend- 
ing upon the variety, and after rice harvest the field aay be planted to 
corn, tobacco, vegetables.. .or all three. 


Sugar cane 

7% of the arable land; a production of 2.4 million MT 
in the *76-'79 season; 2nd in export value with $166.7 
million 

Sugar cane is the largest user of pesticides, hei^icides, and fam 
machinery in the Philippines. (Quantitative date, however, is lacking.) 
Mechanisation, however, is only on the large farms, over 90% of farstt 
growing sugar cane are under 50 hectares and have little or no mechanical 
equipment. The sugar industry uses all kinds of fuel including fireviood. 
In fact, the largest commercial consxsiption of firewood is the sugar 
industry*. 

Most sugar farms are in Central Luzon and the western Visayas. Hand 
labor is still used even on the swchanized farms. Indeed, t^,e Pakiao 
labor system is used on nearly 80% of the sugar cane haciendas* This 
system consists of setting a flat rate per liectare for a given operation 
(e.g., planting, weeding, or ratooning) . 
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Milling i* Amm ooHMreinlly with no strict scheduling of delivery so 
thst there is e 10% loss of sugsr produce between hssvestiag end Milling 
beeeuse esn quelity declines rapidly after 4S hours of harvest, fchedul- 
ing would necessitate tinely land preparation* but faxMsrs with loss than 
SO hectaree can ill afford the purchase of a tractor. 


rice 

4S% of areble land) 6, >94. 9 thousand HT production 

Central Luaon has the greatest anount* and best* land for paddy rice 
(good paddy land is now priced at 2*000*5*000 per hectare) . Under irriga* 
tion with HYV seed, and with neehanieal equipawnt or extreswly high labor 
input* double and even triple crops can be grown. Production of thia type 
is capital intensive until harvest (land preparation* irrigation* seed* 
labor and fertiliser)* then labor intensive. Hand tractors save tine in 
tillage and speed up cultivation for high yielding varieties* selling an 
extra crop possible* but costs are high and despite lew wege labor costs 
the financial results are frequently poor unless subsidies are provided. 
Ihe use of snail powar*punps for utilising )30th surface and underground 
inter is increasing. 

The palay is alnost entirely solar dried before sdlling. Ten percent 
of the crop is not Billed allowing for seed and wastage (including that 
fed to livestock) . Milling is generally done off the faxn by Bills using 
either the Kiskisan or Cono Billing nadiines. 


Coconut 

42% of arable land devoted to this ctopt 
11*661* 000 HT production coconut * 

2*600*000 MT production of copra. 

Although coconut is the nvBber one ixpoxt crop of the Philippines, 
with coconut products for export totaling *240 adllion in 1979, its 
cultivation continues to be that of a traditional crop. Trees are hand- 
planted* gracing stodc generally keeps weeds under control* draft aniBsls 
are occasionally used though aostly for transport* and nuts are processed 
into copra on the faxB. 



Lax9* eooonut fanars utilisa tanants. Tanaata providt hand labor 
and guarding* bring paid in oash if thay do not partieipata la copra 
production or by ahara of produoa and annual eropa eultiaatad andar traaa 
if thay do. Saallholdars* howavar* aaka up tha bulk (78% undar 4 ha.) of 
coconut gzowara. 

For auricing copra, the nuts are huakad, cut into halaaa and dried. 
After the firat drying, tha n\it neat ia aooopad out of tha ahall and dried 
for a aecond tine. This ia done in the aun (10%) or in "tapahans*. 
(Tapahans are grills over an open fire with coconut ahalls and husks used 
as fuel.) 

Good quality copra should be t.^ied for at least three days to a 
s»isture content of not s»re than 6%. Often this drying process tiae is 
speeded tp, drying the copra unequally, scorching it, and the resulting 
copra is dark in color and susceptible to insect attack and aould. Copra 
kilns arc used very infrequently in the Thilippines. Znej^naive oop^’U** 
drying installations used in other countries have not yet been adapted. 


aaisc 

40% of arable and persMnent land devoted 
to this crop; 3,167,000 MT production 

Maixe is grown nostly in the traditional aethod, even when planted 
as a sole crop. About 65% of the seise is for hxsMst consusption usually 
in the fom of grits; 15% is fed to aniaels and poultry on the faxae; 
the reseinder is aanufactured into aniael feed or star^ and glucose off 
the faxBi. Production is centered in Mindanao and Visayas, with the %diite 
seize variety coaqprising 90% of the crop grown. Zt is grown at all tines 
of the year with double cropping being the aost coauen. 

Milling nethods are siadlar to those for palsy, most adlling done 
coasercially. Absence of adequate feeder roads and high transport oosts 
frequently equal 50% of the faraer's realised value. 

Very few aechanical shellers exist, and these are owned by millers 
or "first buyers" (Biller's agents) . 



550,000 MT production/ $56,600*000 oiqport value 
(canned) 

Banana 

2,500*000 MT production/ $70,700,000 ei^rt value 
*/bbacco 

82,344 MT production; $26,300,000 export value 


Though pineapple, banana, coffee, and tobacco are considerable export 
crops for the Philippines, they are generally produced by hand and animal 
labor except for land preparation (and sonetines spraying and fertilizing) 
by those farmers owning tractors. 


pineapple production is expected to increase as a third coxaiercial 
canning plant begins operation. Bananas are now the third major agricult- 
ural export, behind coconut products and sugar. 


Traditional crop production ma\' be better diaracterized by breaking 


fanners into five major groups: 

-the indigenous kainginero (shifting cultivator 

•the marginal kainginero 

-upland rice/maize farmer 

-paddy rice farmer 

-rainforest shifting cultivator 




upland farmer 


lowland farmer 


The indigenous kainginero is an inland farmer usually exorcising 
squatter's rights and oftentimes migrating as soil depletion or exo'^ior. 
lotMrs yields. The fanner cleans, by slash and burn, a hectare at a t.oe 
and subsists on a variety of annual crops. Most of his income is derived 
from the sale cf root crops like cassava, and what up).and rice isn't con- 
sumed domesticakly. He may, as well, raise a few pigs or chickens. 


The margins) kainginero farms from one to two hectares at a time. 

This farmer clears land by slash and burn to plant annuals and perennials, 
often including coffee and fruit trees. 

The upland naize/rice farmer relies upon plotrnd land to plant maize 
in the dry season and rice in the wet season. He also cultivates in mixed 
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cropping coconuts* bananas* fruit traas and vagatablas. Snail liusstock 
oftan ara includad in tha fam husbandry. This fasmr has aora tools and 
■ay a van possass a hand tractor or hand thrasher. 

Many upland famars engage in off-fara work like rattan gathering* 
abaca stripping and oopra^raking on lowland facas. 

Paddy rice famers of the lowland areas grow at least one crop of 
rice a year. Few faraers grow only rice and raise other crops in rotation 
or along with rice. One in three fanaers on irrigated paddy cultivates 
two rice crops. Famers on irrigated land generally eat 20% of their rice 
crop, and use 40% to pay for hired labor. Many paddy farmers never receive 
the full support price of rice becaxise of their inability to adequately 
dry or clean it. (IWenty percent of palay is hand-milled on the farm by 
pounding with mortar and pestle.) Most fam units incl\ide small livestock 
and permanent fruit trees. * 

An example of the shifting cultivator in the rainforest is the Hanunoo 
of Mindoro, ihe Hanunoo *s cultivation includes the astonishing nuober of 
430 species of intercropped plants. H.C. Conklin* in an FAO report* wrote 
of their farming thuslyt 

"At the sides and against the swidden fences there is found 
an association dominated by low-climbing or sprawling legumes 
(asparagus beans* sieva beans* hyacinth beans, string beans, 
and cowpeas) . As one goes out into the center of the swidden, 
one passes through an association doninsted by ripening grain 
crops, but also including numerous maturing root crops* shrub 
legu8«s and tree crops. Poleclinbing yam vines* heart-shaped 
taro leaves* ground-hugging sweet potato vines, and shrublike 
manioc stems are the only visible signs of the large store of 
starch staples which is building up underground* while the 
grain crops fruit a metre or so above the swidden floor before 
giving way to the more widely-spaced and less-rapidly maturing 
tree-crops. " 


Special Crop: abaca $19*900*000 export value 

Last year's production of abaca has been estimated at 620*000 bales 
of 125 kilos each. This is a banana-like perennial supplying a strong 
resilient fiber comsonly known as Manila hes^* Shading and weeding is 
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MMtsaxy for this crop (idiich is both wild and cttltiwstsd) until it 
rssdtss sttturstion. Ihsn tiks stslk is cut sad ths shosths srs cut into 
strips to got out ths long fibsr insids. 9is fibsr strips srs tbsn 
drawn by hand bstwssn ths sdgs of s knifs binds snd s woodsn plans. At 
saeh drawing wtktt, ths fibsr elsaasr and fiasTt producing a high grads 
hssp it largsly a sAttsr of hand labor. (Ssvsral aadiinss ars now in uss» 
though quality is tooMtitot taerifiesd.) than • ths fibsr is tun*driad and 
loots ly packsd into bundlss. 
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iHXUPfzns 


Agricultural dawtlofmnt naads 

as th* y ralata to * poaaibla pA applications 


Palsy alaost antiraly solar driad* 
with high lessas dua to unaqual 
tasparatura and humidity causing 
cracking and ovar-drying 

littla bulk storage of rice 
because it requires strict 
moisture control 

few mechanical driers for maisa, 
maise spread on concrete floors 
for solar drying 

vary few medtanical maize 
shallars exist) large increases 
of maize production is ejq^cted 
in Mindanao and Cagayan Valley 

Copra kilns are used very 
infrequently; tapahans often 
dry copra unequally and scord; it 

most people won't eat fish that 
is not fresh) inadequate refrig- 
eration 

$1 million in AID fish culture 
project 


driers 


ventilating fans 


driers 


shallars. mills* driers 


copra driers 


refrigeration 


pumps, aerators for fish 
pond aquaculture 
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